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OF THE SOCIETY. 


was and the follow 
ing ‘yt Member, Mr. Ernest Pontzen of 
Members, Messrs. Charles G. Darr: rach and Rudolph 
A. Pe terson of Toronto, C an. 5 ( Clinton B. Sears of Engineer Corps 
A ‘and Henry R. W Vorthington_ of New York; and 
Replies to cire vulars issued under resolution adopted at the last 
Meeting, referring to the organization of a Civil Engineers’ Insurance a 
= League, were also canvassed, and it wi as announced that 59 Members — 


as and Juniors would j join the League and 62 would not. eee ar ee is 


George E. ‘Gray and W am P. ‘Shinn of De- 


opening a di dinner to Sir lartley, with 


i in Phil: the Committe Righth Conven- 


The to the B sy-Laws re ver Ist by the 


of Direction to the Society considered section 


em dition to Section 1, was amended* | as follow s, and repented to the we 


Society for adoption a at the next regular meeting;- — am 


ry. j 
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Convention of the for professional 


ov ver by the ‘offi 


of the Soe iety may give a at the § 


rooms, on the evening of the second and the Jourth W ‘ednesday of, each 
month between October and April, for ' the purpose of | informal profes-_ 
sional conversation and social intercourse. Regulations concerning re- 

- freshments and the invitation of guests may be made by a committee ot 
appointed for the purpos but shall be without expens se to the Soc ciety. 
following w vere corrected and then adopted: 

A A lition to ) SECTION 16. ~ When, however, the Library Committee does 
not feel authorized to publish. a paper, they may provide an abstract 


thereof, Ww hich, Ww hen approved by the author , mi ay be published instead 


Section ... Special to report upon engineering 


‘shall be authorized only’ by a majority of the votes cast by the Society, and 


2 7 
a in the following manne r: Any resolution proposing such a committee shall 
be refe rred to the Board of Direction, which shall examine the > same ot 


or, the Society may vo by ballot at the Annual Meeting or in 
ention upon ‘such re solution, within. one ‘month afte it has been 


submitted to the Board of Direction. 


7 SEcTION .. he President of the Society shall hs ave the genera 


supervision of the business and correspondence of the Soe iety 5 
be an honorary member of all comm nittees but have 1 no vote. on 


by 


the President and Board of Direction shall in each case > take such > a action — 


as they may deem best a they ‘appoint: members for the service, the | 


President shall make the nominations, , Subject to revision | and addition ‘se 


Upon application to the Soc let y for professional service, the P Pree 
ident shall in such case recommend members therefor, subject to revis- 


ion and addition by the Board of Diree tion;x—and 


8d. _ Applications to the Society for profess ional service shall be referred — 
to the President and Board of Direc tion i: suitable action, 


After discussion, this s sec ection was mi ule a special at the business 


pon applic ation to ‘the Soe iety for service, 


discussion and ial 
a 4 and social 
the Society may determine, and be presided ov 
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mn; iti is as follows: 
- Secrron... Annually, on November 1st, all members shall be classed 


sR tesident or Non- Reside ent, and the | Treasurer shall | consider those as 


bi Resident who do not on notification ce siaead to the Seeret ary before that 


their otherwi ise. 


“ove, 1876. —A of the So ciety wa was held at 8 
reorge Mee , C. E., of New York, rea a a paper on the 


Portage Bridge,” and a discussion followed. 


co communics ition from Arthur L. Ford, of January 15th, referring to = 
the behavior of cement under different circumstances, was presented ; 
the Secretary made informal report for the Jentennial Commission 
the Society ; ; Henry Pe described the Expo position. Buildings, and 


state da what space had been secured for the presentation of American Pie 
_ engineering under the auspices of the Commission ; 


and, upon motion 
of W iliaan J. Me: Alpine, 


he was thanked for his ‘effectual efforts i in 


JANUARY 1876.— stated meeting was held at 3 30 ‘doe k Pp. M. 


an ene for admission to the Socie ty were considered; the Treasurer 


resented appropri: tions for the cur rent 


ood, Alfred W. Craven n, Julius W. Ad 


reene, and James O. Morse were appointed a committee >. Q 
ae arrange the names of members of the Society in order of seniority, that 
a2 Paes list may be made, for issue in due course of the certificates of member- 
ship, and other routine business done. 


ation of American engineering progre 
ce at the Cente nnial Exposition, in 


“se ‘Society, at its Annual Meeting, appointed am i correct idea of engineering progress and — 


Theodore G, Ellis, James R. Croes, Robe rt practice in this country, and to exhibit the 
Briggs, Octave Chanute, Alexan:er L. Holley, 3 


game either in groups or under the general 
William Sooy Smith, and William P. shine 
3 


give to visitors at the Exposi sition an pe aE nol 


classification,as may be preferred ; and second—_ 


to have a secretary in attendance during the 


committee to consider the subject, and to 
h ac tion as as might: seem 


des 


a It was proposed; /irst—to urge engineers who 


_ are or have been in charge of important, novel a expected that arrangements will be made 
or works, railroad, canal and to have memoirs setting forth the 


_ Exposition, to give such detailed information 
as by an inspection of the models, plans, , &e., 
exhibited, visitors may be led to ask ex It 
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“mittees were formed and chairmen “3 500 feet ‘of floor and an indefinite 
(who, with the President, ex-officio, constitute amountofwallspace. 
_ the Cente nnial Commission of the Society): aie Assistance in this matter is solicited fom 
 “ On Railroads and Rolling Stock; Wil- _ members of the Society and others, either in 
Yam P. Shinn of Pittsburgh, Pa. contributing specimens, models, plans, photo- 
- On Bridges and Bridge Construction; graphs and descriptions to be presented, or sy 


Chanute of New York. inducing others to do so. As the time is” 


Ill. On Water Works; J. R. Croes short, it is desirable that preparation should 
On River and Harbor Improveme mente; ae The following is from circulars already sent + 
. Ellis of Hartford, Conn. out by Chairmen of Sub- Committees ; others" 
oe V. On Canals and Inland Navigation; wile -will be issued in due course. In reference he 
liam J. McAlpine of Albany, N thereto, members will please address the 
os... I. On Hydraulic Motors ont Machines; _ Chairman of the particular Sub-Committee: tea 
Charles E. Emery of New York. et ATER Works.—The subject of Ameri- 
VII. On Foundations and Masonry; Wil- can water works, for the supply of cities and - 
liam Sooy Smith of Ma ny ywood, Ik 4 towns, will be illustrated by an historical and 
III. On Surveying, Geodesy Land- descriptive memoir, and drawings, photo- 
scape Engineering; John Bogart of New York. | graphs and models of important or peculiar 
IX. On Sewerage and Sanitary Engineering; 
io Herbert Shedd of Providence, R. I. wai 
On Light-Houses and Signals; John G. fully, you are re to furnish such 
Barnard of New York. ‘mation on the following points as youare able 
XI. On Steam Engineering; Robert Briggs = to give, relating to the works with whieh you 
On Metallurgical Engineering; Alex- When were the works ‘constructed? ? 


ande r Holley of New York. Names of by whom designed and 
. On Gas Engineering; James H. Arm built. 


of Brooklyn, N.Y. 9. ‘Under what organization were the works 


_H. Thurston of Hoboken, N. J. 3. U nder what organization are they man- 
Chester of New York. is the source of supply, and the 
On Correspondence and Circulars; area and topographical geological char. 
G. Leverich of New York. acter of itewatershed? 
XVII. On Rooms and Representation; 5. What is the annual rain fall « on n the water — 
‘Thomas C. Clarke of Philadelphia, Pa. | shed? Send tables of same for several years, Sis 


7. Quality of water ; analysis atte of Mi 
The auly « has 8. Cost of works ; original and additions. 
held weekly meetings (on Wednesday eve = 9. Annual cost of maintenance of works. a oe 
ing), atthe rooms ofthe Society, | . Population of town and numbe ot 
A committee has been appointe d to tll consun ners, and quantity of water used. 
operate with the American Institute of Mining 11. Character of supply; gravity, steam a 
Engineers, on routes and works of engineering "pumping or water power. 
_ interest, on facilities at rooms in Philadel- :" 12. If by gravity; size, form and grade of a 
the Centennial; and Mr. Holley made chair- by pumping ; description, capacity, 
man, with power to appoint others. duty of mac hines. A skele ston sec tional 
‘hairmen n of Sub-Committees on am ation of engine and pump, on scale of on 
neering topics, were constituted a committee twelfth or one-twenty-fourth, is partic ularly | 
instructed to procure memoirs from members requested, also indicator cards from pump and 
of the Society, on the state and progress of from engine, and lift of wate as ete ro os 
civil engineering in America, and as illus- 14. Reservoirs; size, method of construc- 
trated at the Exposition, and to caus: the tion. 
same to be edited for Distribution; | kind, size and le ngth of 
A room x feet, pipes 8. Durability of pipes, mode of protec- ae 


tion against corrosion and incrustation. 
= 


struc wares. To aid in the of such 


am 


aE 
— 
— ak 
a 
| 7 
— 
| 
| 


mula use’ for thickness of pipes. Notes | on a It is not proposed that the Society shall con- 
Jeaks and ou loss of head. itself an advertising agency for the ex- 
16. Gates, stop cocks, kind and hibition merely of articles of competitive 
number. Comparative economy and efficlens ‘manufacture; it desires only to have exhibited 
varieties used. under its that which shall best 
Meters; kind and nu rs 

18. Have you experiments on invites the of such draw- 
in Pp pes and conduits ; ; if so, please give r a 

19. Have you used filter beds or galleries; applications of the science to useful saad 
(St. With this in view, we respectfully invite a 
2. Note any special difficulties in con- from you such suggestions upon the subject — 
eine and method of overcoming tem as you may be disposed to make, and early 
information whether you will yourself take 
-:part in such Exposition, and in what direction 
22. Copies of and documents em- 
valuable information, are 
requested. 
23. Drawings of important etractuves, a 
of any peculiarities of detail in works ; Bridge Construction at the Centennial Exposi- 
“4 tions of dams and embankments and con- _ tion, hopes to secure your assistance to make wt 
duis, and plans of gate houses and engine 7 the exhibition in this respect both creditable 
houses are desired; uncolored tracings pre-— and complete, 
ferred, with scale drawn on them, and di- | American engineers have long enjoyed the — 
th mensions figured as far as possible; photo- i prestige of having built the longest, boldest — 
graphs also requested. and most important wooden bridges in the 
object of the “exposition being. to world. Within the last fifteen years they 
furnish to foreign civil en- have turned their attention towards the erec- big! 
gineers practical information Am- of iron bridges, and already a distinctive 


erican water works engineering, ia a con- American practice has grown up, which,in 
_ densed form, you are requested to make your consequence of the marked improvements _ 
statements as concise as possible. to conform - and progress of the last five or six years, is ‘. 
‘your replies to the above classification, to claimed by some of them to be in advance of 
on tools-cap, or legal cap ‘paper, 


only on one side of the sheet. 
Ow RIVER AND Harbor IMPROVEMENTS.—It ‘length of one of iron and steel bridges 
is of great importance to make as complete “Ea. This fact, if it is a fact, the committee de- 
repre sentation as possible, at the Centennial — sires to establish. It does “not propose to 
; " Exhibition in Philadelphia, of plans and mod- __ supersede or to alter any arrangeme nts which 
: as of executed river and harbor improve- intending exhibitors have already made, and 
ments in the United States. = will make a separate exhibit of those 
If it lies in your power to furnish any such tributions only, which the parties furnishing _ 
plans or models, that you may now have or : them shall specially request it to take in | 
are willing to prepare, please to notify at your. = hand. It intends mainly to secure such con- 
om convenience the chairman of this cert of action as shall lead to an adequate | 
a committee, who will attend to their reception : presentation of our recent progress and shall 


and Abt oe in the eae sasigned to _ best attract the attention of visitors while fur- 
ron the ‘ nishing them any further they 
An early notification of what articles you 
can contribute, | with a memorandum of the 
ri space required | for them, will be deemed an < office, at which a secretary shall be in attend- — 
favor. ance, in some central part of the Exposition 
* Among building, and to which visitors shall be refer- 
+ the emnahen which iti is segue toillustrate, redand directed by cards appended to the indi- 
re by the exhibition of drawings, photographs, _ vidual exhibits. These cards, which are to be 
“descriptive statements giving details of con- hi “made as conspicuous as possible,should be ap- 7 
struction and on models and wong pended to all the exhibits in charge of the com- 
mittee, whether entered by the exhibitors 
all its the »mselves or by the committee, and would 
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known; together with full size, or half, or 


ed by the object exhibited, to the secretary in 


si _ attendance, from whom he might obtain such rs even quarter size models of the details of the 


albums, lithographs, circulars or cards, as joints and connections, especially those in 3 
the exhibitors shall wish to distribute ; or, which the American differs from the Euro- 
more important still, receive information as pean practice. 2d. Original or traced draw- 
to the readiest way of visiting the works: 7 ings of the plans of the less important of _ 
themselves, and becoming acquainted with their works, together with photographs rep- 
their builders. resenting the same and, whenever 
a It is also proposed that the secretary a the mode of their erection. 3d. Printed iF 
keep a record of the names and temporary statements to be furnished to the 
address of the visitors, in order that proper for distribution, concerning the same. It is — 
attention may be shown to them. guuggested that the most effective method of 

_ With these views, the following su suggestions furnishing this information would be through q 
are made: Ske ‘illustrated albums, giving the location, date 
pa That engineers, or others, who are in of building, description, spans, width and | 

_ possession of models, plans or photographs depth of trusses, weights and amounts of _ 
of interesting bridges, whether of wood, iron aN materials, loads assumed, and factors of safety — 
or other material, shall prepare the same for — adopted, &e., of the bridges built or designed 
exhibition, and append thereto the name of by them. > These albums could either be © 
the ‘contributor and such descri ption and in- — given away or sold to enquirers at about cost, — 
‘formation as may required. It is as the contributors might direct. 
especially hoped that pains will be taken to e It would greatly be preferred that this class— 
represent the earlier bridges erected in this of contributors should make their own ar- 


country, so as to give the exhibit an historical rangements for obtaining space, and display — 


ae Avsengements may be made by con- a of their exhibits, but the committee will tak 


, through the com- charge of this at their expense, if required. i: 
_ missions appointed by the several States— *; Ill. That parties who may receive this a 
but the committee will take charge of the ~ cular, shall advise the Chairman of theCom- _ 


: - models, plans, ke., if desired, obtain ‘the mittee, at the earliest moment possible, as to 
m necessary space, and group and arrange them > y what action they propose to take in relation 


Il. That siti ales and > : any models or plans of bridges, which it 


signers of bridges, should prepare the fol-. - would be desirable to exhibit, as well as to 


a as to make the display as effective as ao _ thereto; or shall inform him in case they _ 


of one-eighth or of one-fourth of an inch to 7 occur to them, as to the best method of rep- 


lowing: Ist. Models, generally upon a scale favor him with any su; ggestions that may 


the foot (one-ninety-sixth or one-forty-e eighth | resenting creditably American aibindis 
of real size), of such ofthe more important of gineering at the ¢ 


“trust that before the Society commits 


to such a policy it may be allowed to reflect — 
of Direction suggests for. ‘consideration the matter, and then cast an intelli- 


whether By-Law, Section 16, governing vote upon it. * * * It is surely sufficient 


publication, should not be so modified that to leave the selection of communications to — 
Pe as sen have the preference which are most be printed, (and it seems to me, that any com=~ 


free from tables and formulas and require munication should be excluded from print, _ 


” or as it | sounds to ‘me, ~ ‘ tt under our aimed-for conditions, to be 
exception) as untrammeled as possible to 
a discerning publication committee. he 
totlean method of of limit should be the total possible 
subjects; that is, papers which treat such mat- & penditure, and our aim to have a fund suffi- — 
ters by argument, reasonings, logic, the voice cient to print everything of value and which © 
of authority, &c., &c., allof which ischeapto —_ points in the direc tion of progress. 
write and correspondingly cheap to a: As far as the matter of illustrations goes, I ‘M3 
venture tq affirm that the one great need of 
our American is 
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illustration-producing 
a at the command of the profession, such 
as photo-lithography, heliotypes, photo-en- of slight value when compared with the ex-— 
graving, and many more. Why, is it not dis- pense of their publication, may be presented, 
graceful, not to use too strong a word, that _ yet it is difficult for me to conceive of apaper _ 
a 2 our American works of engineering may be _ tending to enlarge the domain of engineering 
f Bay found illustrated, and for the matter of that science, or to facilitate its practice, that 
‘is described, generally in one, two or three _ should rot contain one or more of these fea coe 
foreign “ tongues,” when the same work will tures that are objected to ; and therefore <e 
be sought for in vain ir any American peri- assume freedom from formulas or other ex- we 
Odical publication. pensive features as the standard of excellence 
a As a Member, I have hoped to see the Soci- or the ruling element of choice, would be, in | 
ety take radical ground against this stateof my opinion, a great mistake. 
affairs and tend, by all means in its power, to ._—sC:dIf. we are too poor to publish such papers, _ 
7 better this lack of representation of American and if we have many such papers offered for 
: : subjects in American prints, and I have labored acceptance, it would seem to me preferable 
under the idea that it was for this very pur- to solicit some extra subscription from the 
pose that the Fellowship Fund was instituted. | members rather than to suppress such alto-— 

- I doubt not many have thought the same and gether. _ Or, if an increase of the annual sub- ; 
others have paid their money under this scription generally throughout the Socicty 
very idea and for this very purpose. Itrust, should not seem to be desirable, I have no | 

for one, that no such rule will ever be doubt that many members would gladly con- _ 
adopted, as I hold that it would markthecom- __ tribute to the publication of useful informa- _ 

-mencement of a period of decline in the util- f tion that would tend to advance their several 

ity, in the very reason, for the existence of _ specialties. It might be worthy of consider- 

ation whether a fund might not be estab- 

‘The remarks above on illustrations are no _ lished solely to provide for extraordinary ex- 
less true with regard to what is termed in aa pensesin printing, 
Thope that this matter, upon which dd 


_ formulas may be of intrinsic value, may 7 SQurre 


engineering knowledge. Shall we then re- the Society, writess— 
ject it because of its necessary ingredient of _It would certainly be very gratifying to me, _ 
<i formulas or because it looks toa person who _—‘t0 Once more press with my feeble grasp the 


a mark a step forward in the advancement of ans be present at the late Annual Dinner of | a 


_ does not read it, like the first described for- — stalwart hands which are so industriously en- _ 


mulatic paper, of little value? As well say gaged in deep-tilling and subsoiling the fields 
_— that a good paper contains words—but a bad “SS which I have so long been endeavoring to 
paper is also composed of words: ergo, stub out some of the weeds, and plant a few 
the good with the bad into the waste. seedsonthe surface, 
‘paper basket. In some of the departments of practical engi- 
"That this whole subject may receive ‘eo i: neering, the age of iron has to a large extent. 


a open, full and earnest discussion it aes to Superseded the age of wood, and now the 
a and steps be taken tending towards . age of steel seems destined largely and 
t S direction precisely the opposite of thatindi- speedily to take the place of that of iron in its 
o cated to me, at least, by the paragraph quote - more simple forms, whereby greatly increased 
x above, is my sincere wish. ees a service w ill be obtained with a reduced 
am Another member writes: I read with much — amount of material, and perhaps also of ex- 
ss surprise * * * of the proposition to give pref pense. It is gratifying to witness the pro- 
erence to such of the papers presented tothe  &8TeS8 being made in the work undertaken by _ 
Society for publication as should be “ most the Society in connection with the United _ 
‘4 free from tables and formulas and require the ih States qouanem, in the way of thorough — 
least tests and investigations as to the strength and 
 -It seems to me that papers should be — qualities of iron and steel, and the results of 
judged solely by their intrinsic value. One different combinations and modes of manu- — 
of the principal objects that we, as a society, facture. iad 


Bi 
a multitude of comparatively inexpensive are endeav»iing to accomplish, is to raise 
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enterprise can hardly ail to be realized. The 
_ Society is also doing much excellent work in 


“committee of the whole” in a legislative 


body, is always presided over by a member — 


many other directions, which I need not ‘par- A not an officer, and conventions of all bodies: 


for myself, may canner of humble activity 
nearly run out. 
ay ear: hands must do the work and reap the fruits; 
cag it is still my privilege for eee: 
to occupy the of an 
ig 


MEMBER enquires : Is it” 


fh proper to suggest the adoption of a rule 7 

- making Life Members, and paying a fixed — 

_ sum in lieu of annual dues, which are an- — 

Moying to. many mensbe rs living far distant 

=i I like the proposition for a Mutual Benefit : 
Society if properly managed, but is not the 

time for default (60 days) too short for dis- — _ 

’ tant members Ww ho may be cut off without 

intent. 

reach of mail facilities that length of time fre- 


The f following ‘from illiam P. Shinn 
January 5th: Sar id 


CONVENTIONS, —Discussion of 


the enquiry and suggestions of J. James R. the of the Convention. 


-Croes in regard to appointment of a chairman 

—not an officer of the preside at 

Mr. Croes ask, Why should a full set of 

officers be elected, &c. ..”’ but I apprehend that 

_ ‘this is not his query, but rather, why should 

the officers, so elected. be set aside and a chair- 


Some of my assistants are out of “ hand for the rest of the year,”’ 


_ with which I am acquainted, invariably choose aS 


Younger and stronger 3. In the election of officers of the Society, we 


= 


the choice is necessarily limited to Resident 
Members, who alone can be depended upon 2 
or expected to attend the semi-monthly meet- __ 
ings. It does not seem unreasonable that % 
the non-resident members should be allowed 
the privilege, once in each year, of presenting 

- one of their own number, to preside over 
their discussions, particularly when, as soon a8 
they come to deliberation and action, i’: he 
are in a “* regular meeting’’ and presided over — 
by the — elected officers of the Socie et 


chosen chairman of the Convention 
should be « not familiar with the action of ¥ 
the Board of Direction and the business in — 
in view of 
the fact that the Proceedings of the Board of 
Direction are printed each month in Tremese- 
tions, and that the business to come be-— 


fore the Convention is fully digested by a 


Committee of the Board and set before aa” 
member by circular, in full time to be under- — 


re to it as ‘*the unwise thing that 
could possibly be done.”” I would regard it 
as far more unwise to depart from a usage > 
which has been attende 2d by so great prosperity 


 Crvit E NGINEERS’ INsu RANCE LEAGUE.—In 


ness mee ting ? ? Decerhber 2d, declining to become a me 


- be elected to preside at the largest busi- a transmitting my reply to the circular of 


_ This inquiry naturally suggests another, of this League, I have thought it proper a 


-viz.: why should the twenty-fifth extra 
“business meeting’’ be held at a different plac eo 
from the “‘twenty-four business meetings’ 


over which the elected officers preside, or ine 


other words—** why have Annual C ‘onventions the families of deceased engineers, while I 


to state my reasons, differing in opinion, as I 


do, with the Committee, both as to the expe- and : 
diency and the practicability of the proposed ae ; 
method of making provision for the wants of 


at — distant from New ror’ i. am wholly in sympathy with the object to be 


. L believe it will scarcely be questione a 
Zz the plan of having a Convention each” 
year, for professional discussion, social inter- 
=a course and enjoyment of local excursions, has 
4 proved to be one of the best features of the 
Potente and that it has added to its standing 
membership and influence for good. _ 


reasonably certai 
2. These meetings are unlike ordinary 


_ The plan proposed must be considered in 
the light of— 1st; a charity—making ale 
for meeting pecuniary distress in a time of 
peculiar need—or 2d; a business preposition, 4 
for making a wise investment, from which a — 

re turn may be looked for, 
when wanted or ne eede d most. 


ness meetings, being more hke mass conven- 5 Looked at in either of these lights, Ithink _ 


tions, or ‘*committees of the whole’”’ for dis- 
cussion of subjects unfettered by the routine | 
of parliamentary rules, such as that prohibit- 
ing discussion unless a motion is before the 


bearing upon the 


motion, 


it fails to fulfill the conditions of success uae iS 
Ist. As a charity. 


‘ 


7 The first condition of a charity is, oe 
shall be from those who have 
and objecting to any discussion some surplus which they can spare 


to be ‘donated to those who are in 
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should be graduated to the needs. if restricted to active (which fact 
is needless to point out that this plan not stated), would be constantly recr united 
eee ‘mo such basis, as contributions are equal with young and healthy men, and as con-— 
without regard to means, and the provision  stantly r relie sved of its old and infirm 
a ‘uniform without re spect to needs. The family It can scarcely be considered a crite rion for 
of a deceased millionaire (if such an anomaly the ee of me propose da Insuran 
exists among engineers), would be entitled to. 


neediest deceased member. 

B. The very condition which drops from 1 029, 1052 and 1049; deaths 
_ the roll any member failing within sixty day s 13, 19 and 18; average membership during aa 
pay his $5 assessment, precludes any the three years, 1043.3; aver age deaths 
idea of charity; as his failure may be from during the three years, 16.7; average life of J 
real poverty, after having made his contribu- members as such, 61.6 years. As they must 
tions for years, to an amount equal to half (or a have averaged at least 30 years of age at join- S 
more) of the decedent fund—he may be sick — ee ing, the average life of the persons would be 7 
himself, with a sickness from which he oa 91.6 years, to make these figures applicable. ee 
not recover—his own death may be the next, ae The American Society of Civil Pngincers, 
and for want of payment of one $5, his 
: family may be deprived of their needed ae ac Me embers in past 3 yes * 
he has done all he can to aid others. Deaths re sported 


But it will probably be said that no —" ‘Propo rtion of de aths | to 
ity was intended—that engineers’ familie 5 ‘ members ; one to 
are not to be considered, or not to be allowed = Average membership for three years, 359. ats we, 
become objects of charity. average deaths for three years, 5.3; 
_ In that case, and as I really suppose the life of members as such, 67.4. As the average Bese 
; Committee intended, the yeepegh it to o be dis- age of the members of the Society in 1873, was 
ere in the cold gray light ee te - probably not below 40, we would have as the © 2 
2d. A business proposition. egra rine average life of the persons, deduced from — 
first proceeding on the part of engi these data, about 107 years. 
oe neers, in considering any matter of business, It can only be said that the last named He 
ES is, or should be, to collect the available data _ societies have not been organized long enough © 
examine them with reference to their correct- 7 to attain their ave rage death rate. 
ness and application to the subject, and the en ‘If the Committee knew and recognized this 
proceed to make the application and — 2 fact, why was it not mentioned, and followed — 
results, which should stand the tests of rea to its conclusion ? _ For what purpose were a 


son and recorded oxperta nee.” ee 


the figures quoted, if not as data from which 
might calculate the probable demand 
"The Ne sw York Bosra of Brokers, 1060 upon their funds, in case they joined the 
me Raradee ; deaths per ye ar, 12; nec essary proposed League. Are not these figuressimply _ 
7. 4 average life of a New York broker, 88.3 years; deceptive, and my reasoning from them of | 
and as a person cannot become a member necessity fallacious? | Tet us discuss this as— 
until at least 21 years of age, therefore the _ Assuming the average of ages of _ the oe 
average age of the members would be 7- their - Socie ty’s members in 1873 to have been 400 
oor ce years, which is probably ot above the true - 
“The | in this case, is, that men average. The only authority which I 
eg rally do not remain me aiere of the - to have at hand—a pamphlet of the Equita 
ar Board of Brokers until they die, _ they sy fail in ble Life Assurance Socicty, issued in 1860— 
business, or retire from business and sell places the average expectation of life at the 
their membership; or becoming needy, they , age of 40 at 27.28 years, and at 45 at 23.69 | 
sell it to realize its value, which is consider- 7 years, so that the more probable average life oF : 
able; their places are taken by young men, of members from this time would be about — - 
and the average death rate is kept down by a 
process and to an extent not at all applicable a7 Upon this basis the e average dea sath rate in 
toour Society, the Society would be 16.12 per annum of 403 
The Police Mutual Benefit Society, members, or 14.36 per aunum out of the 
number of members, 141; deaths in 2.5 years, _ years average of 359.7; instead of 5.3 per an- — 7 
life as members, 50.3 years ; as num, the average of years. 


‘need or want, and the contributions should be youngest members are probably 25, the aver- 
— 

at 
— 
— 
| 
4 
at 
— 
| 


‘This average would be 4 deaths per dnnum _up, so as to give the parties interested, value 
for each 100 members, and would ee for what they have put in. In this case, any 

"with the data given as follows up, means abandonment of all that 


has been invested, as the only chance of re- | is 


turn rests upon the future payments of others, 
= 
Zs | pe - res and the past contributions have created no 
= Se fund from which payments can be made. AS 
a a4 Prudent provision for the accidents and 


of age should be made in such 


N.Y. of that the demands upon persons decrease 
“Brokers......... 1060 12. | 424 | 3.53 
4 with advancing years. Under this plan, as 
Society. . 2.8) 5.64 tee members become older, the death rate in- 
Clergyman’s Mut- creases, and the consequent payments become 


ual Insurance| 6.7 | 41.72 frequent. as the ability to pay decreases. 


aan ae inally, the terms offered by our bes 
American Society 360 14.4 H. Finally, the t ffered t b 
of C. E’s. life assurance companies, present a greater 
2604 86.8 (104.16 2.83 certainty with less expense, than the 


tual plan recommended by the ‘ommittee. 
Whence it would appear that 1 the average of The authority before referred to, g gives as pee ss us 
“the committee’s data bears to the probable the annual premium to be paid during life ee : 


facts, the ratio of 1 to 2.83. $1,000 commencing at the age of 43 (the age at 
Py Ad E. The only possibility of success in such which the expectancy of life is 25 years as a - 
organization as proposed, lies in its a: assumed above)—$35.46; and the premium to on | 
- sae twity. If its membership is not constantly be paid annually until the age of 60 (and then : 
Be, >. strengthened by new and young members, © to cease), at $46.11 per annum, while on the 
the death rate increases, one after another hs assumed average life of 25 years, with 200 
7 declines to pay, or is unable, and the organi-— members (the number required to make 
gation dies of atrophy. $1,000 payment at death), the average deaths 
_ Suppose 100 members join, one dies—the | would be 8 per annum, and the average an- 
5 99 remaining pay $5 > each—$495 ; a second = nual payments would be $40 per annum, and bas 
dies and the 98 remaining pay $5 each—$490; it would continue during life, commencing ads 


if no accessions are had, and all of the 100 with about $20 per annum, and reaching $60 


pal 


fulfill their agreement, what is the resultwith per annum before the 
the one-hundredth? He has paid out $5 99° valize the average of 
= $495, and gets 0. . If a life assurance organization is desirable 


‘This is certainly the es Reductio ad absur- in connection with the Society, itcan be much “4 
ae dum,” but it is the only final result, unless y stter provided for by arrangement with a 

the League is continued forever ! three or four life assurance companies to take 
F. That cannot possibly be a successful the risks on their te rms, with 
business enterprise which can neve wound commissions of off... = 


RING AND TECHNOLOGY. 


ae 


Algebra for Schools. I Definitions, “Woodward. London, Folio, illus. Ware 

simp'e Rules, elementary Formul: e, and & Lock. 
easy, simple Equations. Georee Porter. Botany; Plant Analy: sis, for Schools, Colleges, 


Belfast. 12mo. Mullan. 64d. the indepe ndent botanical Student; 
the Scholar’s—an introductory W ork; 4 Mark W. ‘Harrington. Ann Arbor. Sheehan 
Lewis Hensley. London. 8vo. @Co. (Announcement.) 
(New York.) 48. 6d. Bridges; a Comparison of the various Forms of 
Archeologic:] Ske te in ‘Scotland Knap-  Girder Bridges, showing the Advantage of 
dale and Gigha. P.White. Folio. Black- the Schwedler’ ’ Bridge; a Paper read at 
wood, 428. Institution of Civil Engineers,by W. Bes- 
Archeology of Rome. Part 4; the Egyptian Myers. London. illus, Spons. 
Obelisks, to which is added a Supplement New York.) 
to the first three Parts, which form the first | Centennial Exhibition and Philadelphia Vis- eS 
Volume. John Henry Parker. London. itor’s Guide. Philadelphia. 
Architecture; Windsor Castle, picturesque a Chure h Builder ae 187 
3 Photographs. B. P. tons. Ws. 6d 
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Civil Engineers; Minutes of Proceedings of ' 
the Institution ——with other selected 2m0, illus. | 
and abstracted Papers. Vol. XLII. ($1.25 
sions 1874-5. Part IV, ed. by James For- Natural 
rest. London. svo, and Papers op other Subjects. James 
oal-Mining. Mining Engineering, a practi Edinburgh. Houlston. 
cal Treause on Coul-Mining. George G. An- = 
-. dre. Part 9. London. 4to. illus. Spons Patent a determined by the Supreme © 
(New York.) $2000 Court ut the U.8., including Copyright and 
 —— —. Principles of H. Collins. wa ‘Trade-Mark Cases, and a Table of all Ameri- 
‘ a (Elementary Science Series), New York. — can Patent, Copyright, and ‘Trade-Mark 
illus. Putnams. $0.75. Cases which have been cited, aflirmed, or 
Commerce, a Dictionary, practical, theoreti-_ reversed. Charles Sydney Whitman. Wash- 
cal and historical, of Commerce and 8vo. Morrison. $10.00. 
ae mercial Navigation; J. R. McCulloch, with Specifications and Drawi 
Notice by the Editor ; new from the U.S. Patent Office for July, 
rev. and cor., Supplement being 1875. Washington. 8vo, illus. 
added to show the Progress of commercial Philosophy ; analytical Processes, or 
Legislation down to Time. Ea. primary Principal of Philosophy. William 
ong- 1. Gill. (3d vol. of the International Prize 
“mans. 638. Series.) New York. Author's 
tionary of general Knowledge. Ed. by | Philitus ; ; or Solution of the “Mystery which © 
_ George Ripley and Charles A. Dana. Vol. _ for 4,000 years has shrouded the great Py- 
XIV. Prior—Shoe. Mew York. illus. ramid in Egypt. Charles Casey. 3d ed., 
Appletons. $5.00. rev. and enl. Dublin. 8vo. Carson. 
Philips. Fol. pocket. London. Philips. Accidents ; Returns, July to Sep- 
is tember, 1875. (Parliamentary Report.) Lon- 
Books ; the national School Board 
s Series. in 12 parts. Designed by Robert _ Inspector’s Reports. — Part 6. June to 
London. Cameron Ferguson. August, 1875. (Parliamentary Report.) 
Engineers : Information colonial Ed. System. Jubilee Memorial of —— —— 
an by J. T. Harst. Vol. Ceylon, by | History of the Stockton and Darlington © 
Deane. London. 8vo, (New Railway. J. S. Jeans. London. 8yvo. 
Encyclopedia Britannica. 9th ed. Vol. 3. Sanitary Commission. 2d Report. ol. 


Edinburgh. 4to, illus. Black. 30s. Part 2. (Parliamentary Report.) London. i 

place’s, Lamé’s and Bessel’s Functions. | Sewage. Reports to the Nottingham and 
I. Todhunter. London. 8vo. Macmillan. Leen Valley Sewage Board, &c. T. O. 
(New York.) i; -Tarbottin. London. Bre. J 


Spons. New 
Boston. 16mo, illus. Osgood. $1.7 75.  $Steam Boiler Explosions. Records E. 
jeometry and Mensuration for Schools. | 3B. Marten. London. 8vo. Spons. (New 
 Part2. Second Book of Euclid and York.) 5s. 
of Zone, lipes and sur- = Engines, Pocket Book of practical Rules 
faces of Solids. G. Browne. for the Proportions of modern Engines and 
Mullan. Boilers for Land and marine Purposes. N. 
—— Elements of —— based ‘Euclid, Berg. 5thed. London. 32mo. Spons. 
Books 1- 3, for elementary and middle class (New York.) 4s. 6d. 
Schools. Edward Atkins. London. metric and English Table of Tempet ra- 
Collins. 18. 6d. tures and Pressures of saturated Steam, 
Heat; Namerical Examples in —— with | An- _ from Experiments made at the Paris Obser- ; 
_R.E. Day. London. Long- vatory by M. Regnault, calculated for prac- _ 
mans. 18.60, tical Purposes and including atmospheric 
‘Hydraulics, a descriptive and historical Ac- Pressure, by A. Peacock. 29. 
a sheet. Spons. (New York.) $0.20. | 
Thomas Ewbank. New ed., rev. w Remarks on the Cambridge mathe- 
2 


Geological Sketches. L. Agassiz. 2d eo. York.) 28. 6d. 


8vo. Scribner. $5.00. == matical Studies and their Relation to 
‘Insects. Guide to the Study of ——and a —s modern physical Science. James Challis, 
Treatise on those injurious and beneficial Cambridge. 8vo. New 
to Crops. _A.S. Packard, Jr. 5thed. New York.) $1.7 
York. 8vo, illus. Holt & Co. the true Order of Studies. T ‘homas- 
‘Iron Analysis Record, for Blast-Furnaces and — Te legraph Engineers. Journal of the Society 
Rolling-Mi lis. Troy. 12mo. H. Young. of —— —— including original Communica- 
tions on Telegraphy ‘and electrical Science, 
Ivories, ancient and mediwval. Wm. Mas- ed. Frank Bolton and George E. 
kell. London. 12mo. illus. (Van Nos- Preece. Part 10. London. 
trand.) New York. $1.25. > : Spons. (New York.) . $2.00. as 
‘Mechanic al Laboratory; ou the Necessity of Trigonometry, &e.; progressive Lessons in 
——- its Province and Methods. Robert H. applied Science. Part 3. ‘Trigonometry, 
Thurston. | Philadelphia. ision, Surveying Instruments. E. Sang. 
‘ London. 8vo, illus. Spons, (New York.) 
Mining Engineers. Address of the Pre sident, ay 
Alexander L. Holley, before the Institute of Wages and ‘the Wages Class. Francis 
the Cleveland October New York. H. Holt Co. (An- 
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y. R. Bayley, ew Orleans: 


idress tothe Public by Lousiana Levee Com- 
pany, John Henderson, President. New 


From Frederick Brooke, L. Frederick 
Rice and Clemens Herschel, Com- 


: From Charles O. Brown, Paterson,N. 
‘Five je Photographs of of New Portage Bridge. 


air: From the errs and I ublishers, New w 
Charles H. Fisher, N. 
Photograp h of Mohawk River—and one 
Johnson's Creek Bridge, New York Central 
George S. Greene, Jr., New York: 
Proposals—Department of Docks—for fur- 
nishing Portland Cement and tor building 
wooden Pier (new Pier 42 


Prior 


N. R. ) 2 num- 


e ae From George E. Harding, New York: 


Wes Projected Bridge over East Riv er, from New 


York to Long Island City, Water-color— 


Alexander I,. Holley, New York: 
Adar ess of the President before the Americ an 
Institute of Mining Engineers, Cleveland 
aan October 26th, 1875. 


From Hoopes & Townsend, Philadel- 


us of Iron, cold punched (3 pieces). 
From Gen. A. A. Humphreys, Chief of 
Engineers, U. 8. A., Washington, D.C. 
7 Reports to the Chief of Engine ers, embodied 


os a in his Report to the Secretary of War, for 


‘Year ending June 30th, 1875, follow (2 

copies each.) 

ye ot Board of Engineers, and ile nee 

relating to Improvement of Mouth of the 
River by Jetties. 


On Bridging navigable Waters of the U. Ss. Ww. 


. Of Commission of Engineers upon Recla- 
mation of alluvial Basin ot Mississippi 


a ompilation of Map of Territory of U. 


west of the with a xeographi- 


cal Memoir. . K. Warren. 

On co ‘Stre ngth, specific Gravity 
and Ratio of Absorption of Building- 
7 fer Stones in the U.S., in most general Use. 
On Enlargement of Saint Mary's Falls Canal 
and Improvement of St. Mary’ 8s River; 
Harbors and Rivers on Lake Huron and 
Saint Clair; Saint*Clair Flats Canal, 

of Detroit River. . G. Weitzel, 
On Explorations and Surveys in the i: 
‘partment of the Missouri, E. H. Ruffner 
and G. L. Gillespie ;—of the 


Metric System of Weights and Measures. 


Stanton ;—and of the Pacific, 
om On Geological Exploration of 40th Parallel, 
i from Sierra Nevada to eastern Slope of 
Rocky Mountains, Clarence King. 
Improvement and Care of public Build- 
ings and Grounds in District of Columbia, 


On [mprovement of theHarbors—ofChicago, 
Calumet, Michigan City and New Buffalo, 
ae Lake Michigan, G. L. Gillespie;—of Lake | 
ms Erie, E. Blunt;—of Lake Michigan, _ 
ey. Eastern Shore, 8S. M. Mansfield;—of Lake 
Ontario and River St. Lawrence, John 
M. Wilson ;—of Lake Superior (except Du- _ 
~luth and Superior City), and on Green 
_ Bay and the Western Shore of Lake Michi- 
gan, north of Milwaukee, Wisconsin, H. — 
M. Robert;—on Long Island Sound, J. 
alae W. Barlow;—of Milwaukee, Racine, and 
Kenosha, Lake Michigan, Improvement 
ras of the Fox and Wisconsin Rivers and 
Harbors, ‘D. Cc. Houston ;—of Superior 
City and Bay, and Duluth, Lake Su- 
perior, F. U. Farquhar. | 
On Improvement of Rivers and Harbors i in 
Alabama and Florida, A. N. Damrell;— _ 
in California. G. H. Mendall and C. Sea- _ 
forth Stewart;—in Connecticut and Rhode 


Island and part of Massachusetts, G. K. 


- Warren;—in District of Columbia, Vir- 
4 ginia and North Carolina, 8. T. Abert;— 
in Maine, New Hampshire and Massachu- 
setts, George Thorn;—in Maryland, Vir- 
ginia, West Virginia and North Carolina, 
Craighill;—in New Jersey, Penn- 
nh sylvania and Delaware,J. D. Kurtz;—in 
‘New York and New Jersey, John New- 
ton;—on the Coast ot South Carolina, 
er ag and theAtlantic Coast of Florida, 
Gillmore;—on the Mississippi, 
Arkansas, White and St. 

Francis Rivers, C. R. Suter;—on the 

Mississippi River between Mouths of the _ 

_ Illinois and the Ohio, and of the Osage _ 


and Harbors in Louisiana and Texas, C. 
Howell:—of Navigation at Falls of 
Ohio River and the Superintendence and 
Management of Louisville & Portland 
Canal, G. Weitzel ;—ot the Ohio, Monon- 
gahela and Wabash Rivers, W. E. Merrill; 
- —of the Ouachita and Yazoo Rivers, Re- 
moyal of Red River Raft, Improvement 
of Tone’s and Cypress Bayous, and Con- iy 
_ struction of Dam at Foot of Sodo — 
also Water Gauges on the Mississippi 
am and its Tributaries, W. H. H, Benyard; 
—of Rivers in Oregon and Washington 
‘Territory, N. Michler;—of the Tennessee 
and Cumberland Rivers, the Tombigbee 
on River within Mississippi, and the Oosten- 


“x= 


-—sissippi River, between St. Paul and Graf- 
the Des Moines and Rock 


aula and Coosawattee Rivers, Georgia, — 
‘alter McFarland ;—and of the upper Mis- 


4 


and on the Washington Aqueduct,O.E. 


ce River, Missouri, J. H. Simpson ;—of 
Mouths of Mississippi River andof Rivers 
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Rapids a River Feather, Se buylkill, Ten and 
inois River, J. N. Macomb. | ee 7 
Memoranda relating to improvement the Ashtabula, Black River, Buffalo, Dunkirk, 
Entrance to Mississippi River Ly Jetties, = es Monroe, Sandusky City, Toledo and Ver- 
Humphreys. million ;—of Sabine Pass, of Ship Chan-- 
Preservation of the Falls of Saint Anthony ley nel between the mouth of the San Jacinto 
and Improvement of the Mississippi © River and Bolivar Channel, and the Red 
River above the Falls, Construction of _ % _ Fish Bar in Galveston Bay, of St. Mary’s 
Lock and Dam at Meeker’s Island, nih Falls Canal and of Washington Aqueduct. ; 
nesota River, F. U. Farquhar. For Machinery, Joiner Work and Painting; 
Andon Transportiou Routes to the Seaboard. ai: for Pile, Revetment and Dredging at 
Also separate Proposais Saginaw River; for Removal of Fast Rock 
forthe following: in Christiana River—of Snags, Xc., from 
Constructing at Sand the Minnesota River, and of Wrecks from 
on Great Kanawha River; Dyke in 
7 ba Hudson River between New Baltimore Fa at Fort McHenry; tor Stone for Port Jef- 
and Barren Islands; Ice Harbor Piers, ferson, Southport and Stonington Har- 
ae _ New Castle; Lock on Great Kanaw ha bors, and Richmond’s Island, and for 
- River; Pier and Protection on Miunesota © Stone Work and Dredging at Oakland Be 
Point; Pier at Ontonagon Harbor and _— Harbor, and for U. 8. Breakwater at. 
Wing- Dams on Upper Willamette River. ‘Cle 


Dredging Aquia, Nomini and Otter 2 
Creeks; Bridgeport,Crinfield, Duluth, Mil- ~ 
ford, New Bedford, New Haveu, Newport, yinutes and Proceedings—with other selected 
_ Ogdensburg, Port Jefferson, W. addington, and abstracte Papers. Vol. XLII. ‘Se ssion 
ham and Wilmington Harbors ; ae 1874-75. Part IV London. 
8 Appomattox, Connecticut, Delaware, F th I sti tio f 
Elk, Hudson, Junction of Pine and St. rom ne Tnstivutic 
lair, Norwalk, Occoquan, Patapsco, Proceeding 4 
atuck, Penobscot, Rappahanuock, Savan- 8 —_— 
 nah,, Sebawaing and Taunton Rivers. IL. "Birmingham. 
Extension of Breakwater in Burlington and rom L. Katzenstein & C 
Branton Harbors, and of U. 8. Piers at Specimen of Patent self-acting Metal Pac il oto 


Grand River Harborand in Rocy River. = = = R b rt A. Morris, Nashville, 
Iron for Landing Pier near Dela- 


Annual Report of Nashville, Chattanooga & 


Black Lake, Calumet, Camden, Charlotte, 
fort, Hingham, Ludwigton, Manistee, Prom Charles aine Cleve and, 
Michigan City, Milford, Milwaukee, Mo- E 
bile, Muskeyon, New Haven, Oak Orchard, 
Plymouth, Pultneyville, Saugatuck, Great Pp. PRP London, Eng.: 
Sodus, Little Sodus, South Haven, St. a Sat of Rail Joints, a Paper read before 
Joseph, Washington and Georgetown, the lron and Steel Institute. November 


White River and Wilson Harbors ;—of the 25th, 1875. By C. P. Saudb ra. London. : 


aware, Elizabeth, Elk, Fox, Great Kan- From John Wiley & Sons, New York: vee 
awha, Illinois. James, Kennebec, Machias, ents of graphical 4 atics and i their Appli-. 
Merrimac, Mississippi. Nans mond, Nor- gation to framed Structures. A. Jay Du 
walk, Ohio, Sacramento and Bois. 2 vols. New York. 


¥ For Improvement of Boston, Bridge port, St. Louis Ry. September 15th, 1875. 


ANNOUNCEMENTS. 


The next stated mee a of the - Arch,”’ by Prof. A. J. Du Bois of Bethlehem, 

Board of Direction will be hek ad Wednesday, — Pa., will be read and other matters of interest 

_ February 2d, at 3o0’clock P. M., _ for the trans- “ae taken up; after the formal session an hour — 

action of regular business. will be given to conv 


Cc ss Ss 
will be held Wednesday, February 2d, at 8 of the 


meets on Wednesday evening, at 8 o’clock, 
o’clock p. M., when ballots for members will 
except when a meeting oi the Society is held 
be canvassed; the amendment to the By-Laws 
recommended by the Board of Direction, 


acted on, and matters: conside red. ha 
The next stated 1 meeting of the Society will List og Contents for Volume Iv of 


be held Wednesday, February 16th, at -'Pransactions are issued herewith; one for 
o'clock P. M., when paper upon “ The Prac- Volume of Proceedings will appear next. 
ermi ation: of Strains in tl the braced 


Wabash Rivers ;—of Rive rs and Harbors at 


Ohio River ; tor Sand for Water Battery | 
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ow ORTHING TON, “HENRY .239 Broadway, ork. 


CHANGES AND CORRECTIONS. 


26 West 18th St New York. 
Emerson, G EORGE 

, 


McAtrine, W ILLIAM 


bi 
NorMAN, GEORGE H St., , Boston, Mass. 4 


E Eng. & O. R. Richmend, \ Va 
STAHLBERG, ALBERT J... 
STAUFFER, Mc .127 South 13th St.,. P Philadelphia, Pa, 
Jounc.. Eng. Dept. Public Works, New York. 
ARD, CHARLE ES D 39 ‘Hudson St. , Jersey City, 
v= Mercer St., Jersey City, | N. J 


Jersey Cay, 


EASED. 
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OF M EE biking 
be of oneral to members.) 


st to me 
OF THE SOCIETY. 
FBEEU ARY 2p, 1876. —A regular was at 


Opdy ke of 1 Phila- 
aetphia, Pa. Tali H. reidinger of New York and W illiam A. Sweet 
of racuse, » N. and Henry St. 


rs, nt i in Philade dphia, on Eighth At 


‘The amendment to the By- Laws" recommended by Board of 


Direction, December 1st, to the Socie ty for ‘adoption, and then amended, 


7 and made the order r at this meeting, was considered, clause by clause, aa 


Addition SECTION Convention of the Socie ty for 
scussion and social interoour se shall be held annually, at suc *h pla we as 
a Society may deterr mine, and be presided over by a chairm: an selec ted 
from among Members not officers of the Society. Duri ‘ing the Cc ony ention, 
a ‘regular meeting of the Society, to | be presided over by the officers of 
the may be he for the transaction of besiness. 


SS versation and social concerning 


and thes invitation of may made by a for 


|| 
It was announced that Alex: 
Alexander J. Cassatt, Sidney T 
— 

cond and fourth W — 
d fourth Wednesday of each month 


a 


er, | 
on ‘the Croton, ‘Water W and Supply for Future ”- 


order for me ing on April bth. 


FEBRUARY 16rH, 1876.—A stated of the Society was: held at 


4 


Americ an Institute of Are shitects, introduced i in the House of e- 
F ebruary Th, and a 


System of Me trie V We eights Mea 
members of the Society. Wr dee 
A paper upon ‘‘' The of the Strains in the 
braced Arch,” by | Prof... A. Jay Du Bois of Bethlehem, Pa. rs , was read, and 
Be discussion followed, which is to be resumed after the paper is printed; 
due notic e of which, is to be given. 
~ 18th, 1875, of Ww illiam H. Aspinwall, Fellow 
870; and on February 15th, of William Y. Arthur, — 
ro ury 2d, 1868, and Fellow from September 20th, 187 0, 3 
‘were police and it was moved that for each a committee be appoint- 
‘ancsogel to the Society a fit memoir of the deceased. Brief remarks 
Arthur’ s me his contributions 


Tow of tha death of one ita ond most honored ‘Ts 
while» uniting with his family in ‘mour ning for their bereavement, » we 
deeply feel the loss to the Soc iety y of - personal effort and effective ¢ ontri- 
_ butions which have characterized his with it. 


2p, 1876.— —A stated was 8 he ld at 3 lock P. M. 


for the current month we and 


‘statemen it relating to arrearages and delinque ‘nt members rs 


presented, and after consideration it was resolved that Transactions be 


é ‘not sent to members \ w ho ore a more | than one year in arrears, that t copies 
- for such members be s speci ially 1 reserved for issue when the : arrearages are ie 
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for admission to th ken 
— ee up ; the Board adjot 
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A dee: the Franklin Institute (of Philadelphia) ten 
a dering to the Society, use of the rooms and lecture hall of the Institute on i oe 
June ‘13th, 4th and 15th, for the purposes of t the Eighth Annual 
vention, ' was read, and the invitation duly accepted with thanks. pete se a 


Messrs. Holley, Bogart a and & committee 


ab te invitation of guests may be made by 
appointed forthe purpose, 
9 - Holley offered a preamble and resolu 
of the a United States Board for | Testing Iron, Steel and other Metals,” 


res which were adopted, order red to be printed, and a copy sent to each 


of the Society, with: the that ‘80 far as lies in his 


FIN ANCES OF THE SOCIETY, 


RECEIPTS, 
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Juniors.. 
Halt Dues s from 2 2 resident Members 
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we 
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en 
Receipts for year ending November Ist, 1815...... $8 765 23 
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and Rev enue 
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Norman Medal.. 


and Prtating Diplomas. 


ASSETS AND RESOURCES, NOVEMBER Ist, 1875 5. 


Labeary and Transactions on hand, (Secretary's estimate). ‘4 $7 500 00° 


‘Fellowship Funa: 8 Je rsey ity W Loan (7%) Bonds, 
$ 


d 


par value $500—cost ....... ¥ 


ly hg: 
“rued Interest, one year.. 70 00 


York ( ~—— Railroad Stock*: 5 shares—cost 
‘Treasurer’ 8 Balance, November Ist, 1875 


465 11 % 


Excess of Receipts one 4 


Balance at Beginning of Quarter 63 


— 
— 
— 
— 
Preasurer’s Payments for Year ending November Ist, $932 
| 
— 4 
— 
= The value of dies for the Norman Medal, and dividends cathe 


[OTES AN D1 MEMO RAN Ds A. 
CENT 


fain 


cured, giving — for an arian office, for a 


practice. in 1 the 

branches at the present day, is promised, ana net: very large amount of space w ill i secur 
: ‘The Commission is co-operating with the 7 ed, only upon condition that the Society will” 

- American Institute of Mining Engineers, guarantee to fill it creditably with drawings, > 

which will have rooms in Philadelphia (1123 models, and machines, illustrating consecu- _ 

_ Girard avenue) open day and evening from a tively the progress of American engineering. 

_ March to December, for the use of members _It is important that chairmen of sub-com- 
of the Institute and other persons, citizens  mittees promptly ascertain what space they 
or strangers, properly introduced. The be require, and report to the Secretary of the 
Franklin Institute has also extended the free 


use during the Exposition, of its Library and 


It would seem important to request that 
Bi Reading Room, to members of this and simi- 


dates be written upon all drawings and 
r societies duly accredited. This C ommis-— 


> ‘sion has also extended to members of the : 
engine associations here and abroad, 
which the Society is in communication, _ IL of the most and 


invitation to make its offices either in New undertakings of the Commission, 
York or Philadelphia their headquarters 


= of the most practicable in the short time at — 
during their visit to the Exposition. hand, will be the collection and distribution 


_ Atarecent meeting, it was resolved ; whereas i of information about the American engineer-— 
this Commission has annunciated its unwil- 


ing objects at large, which will be in the Ex- 
-lingness to assume the position of an adv yertis- hibition and about the works, machinery, 

ue ing agency, it does not object to collate, plac ae» &c., which produced them. It is suggested 
on file or distribute information that may be 


*- that the chairmen of sub-committees, at qj 
generally useful, notwithstanding such action — once, offer to exhibitors (a list of whom will 


_ may result in the individual benefit of the i be at the Society’s rooms), the services of the 
a exhibitor; therefore, the Chairman of each 


Sub-committee shall carefully examine all 
albums, pamphlets or documents that may be > 
: submitted to him, with a view to place on file 


‘Office and secretary of the Commission, not 

as a means of advertising, but as a means of es 
introduction and intercommunication be- 
_ tween exhibitors, visitors, and the profession 

_ and exhibit conspicuously,only such as convey _ generally. Foreign engineers, it is believed, 


general useful information, rather than > will be particularly assisted and pleased by 
designed solely for individual adv ertising. 


such courtesies. A conspicuous card on the 
__ The cost of the proposed effort of the Com- aM exhibit would refer the interested visitor to _ 


mission has been estimated at about $5000, 


the Chairmen of the several Sub-committees a be directed how to best find works, manufac. aoa: 


the office of the Commission, where he could iy 4 


~ have been constituted a Board of Finance, to 
co-operate with the Chairmant of the Sub- 
committee on Finance, in raising this sum, 


tories and persons, and where he could a 

ine a complete set of engineering albums,and 

obtain such information as exhibitors might 

circulars asking contributions Crete to communicate. While this would fur- 

My have been sent to members of the Society. ther the objects of exhibitors, it would place — 

the meeting January 19th, Messrs. Hol- Society in the attitude of an important 
dey and Bogart were instructed to embody in i: factor in the Exhibition, and a professional — 


2 a circular a statement of the objects and work % conservator of engineering interests. nos > had 
the Commission; from this the Slowing chairmen of sub-committees on 
taken: subjects are a committee to pro- 
from page 6. eure memoirs from members of the Society, 


_ + W. Milnor Roberts of New York. Ned — the state and | progress of civil ngineering y 


During the last month, encouraging pro- fine room, 24 x 48 feet, in the 
gress has been made in the work undertaken Exhibition Building has been definite! F 
— 
| 
| 
~ 


in a, as at the Exhibi- 
tion, and to ca cause the same to be — for 


publication, 


‘By a little extra exertion, much of the mat- 


ter for these memoirs may, probably, be bet- i 


ter obtained from exhibitors now, while their — 
minds are directed to preparations ra ie 
Exhibition, than at a later period. | 

IV.—It is requested that chairmen of sub- 
pees inform one another of suitable 
objects for historical exhibition which they | 
3 may hear of in each other’s depart- _ 

oe Late ‘as the labors of the have 
‘begun, the exhibit of drawings and models 
illustrating progress can be made very com 


plete and creditable if the committees will, at . 


a and models are all in existence; hunting 
them out and putting them in condition will 


to. In several departments 

are already promised, and it is — that no | 

department will ue 


ae-feenten & is from circulars issued b by 


Chairmen of Sub-Committees during the 


past month 


ENGINEERIXG. t—This exhibi- 
4 ‘tion on the part of the Society is not sup- 
posed to trench upon the mechanical de- 
-— dartment of engines, boilers or models in 
the Hall, but to ana iMustrate that 


_‘Tivers and in ocean navigation, in loco- 


motion, in construction, dredging, excavating, 
ie _ hoi sting, water works and mines, the origin, 
steps of progress and final point of 


ment of all these, afford great scope f for illus- — 


ings, and by descriptions. 
bility of recording much that has been 
in steam engineering has passed away. Much, — 
ey if not most, of the practice of the engineer in 
ax the work shop, in use to-day, has never ll 


tunity at this time given to perpetuate the 
memory of invention and of skill, must now 
be accepted or the history be lost. = Above all, " 
the isolated practice and individual develop- 


*In reference thereto, will please 


address the chairman of the particular sub- | 
+Robert Briggs of Philadelphia, 


st 


once, ‘begin earnest work. These drawings 


n 
4 a We want descriptions and illustrations ot 
ere cost 80 little time and trouble that few of their engines, boilers and work long since gone out 


if | 


some very important ‘drawings and models 


oe i, » rivals in former or present existence. The 
purpose of our exposition is to furnish to 


“ical and practical information regarding steam 


quested that or made- 
on legal cap or cut ea paper, using one 


= drawings, models, &e., which shall illus- 


tration by models, copies of old or new draw- ised, It seems most desirable that in metal- i. 
Already the possi- lurgic cal engineering, the importance and 


ss eeorded at all, and above all, its origin has — space, it will be absolutely necessary to inform 
never been asserted or declared; the oppor- _ the officers of the exhibition within a very 


the Commission can guarantee a 


ment of the directing engineer are ‘generally = 
left unnoticed and undescribed. 
Upon these grounds the Sub- Committee on 
Steam-Engineering asks you to furnish such 
plants, models or descriptions as you may 
have or be willing to prepare. = 
It is especially desirable to have models of 
old engines, locomotives or boilers or ma- ay 
_ chinery, now superseded or improved, and < id 
itis recommended to supply photo-lithographs. 
of drawings or tracings. It would be well to — a 
‘make or have made, the photo-lithographs to- 
a uniform size of sheet not over 12 x 10, , With — ae 
scale drawn oneach sheet. 
The Sub-Committee would also ask to you 
communicate this request to any persons who 
may to your knowledge possess any engineer- ss 
ing information desired by the ‘committee, Ss 
d solicit their contributions. 


Re 


of use, of those in use to-day, and of those 
prospectively valuable. The descriptions 
should be concise, the statements confined to 
points of verification, and without allusions ix: 


_ foreign and American civil engineers, histor- _ 


oaly to write 


trate consecutively the one. 
of engineering improvement. 


extensive and interesting collections are prom. 


_ progress ot which has been more conspicuous, os ie 
perhaps, than that of any other branch, a a 
creditable exhibit should be made. 


order, however, to secure any more 


short time. There is time enough to collect 
the necessary drawings and models, all of 
_ which are in existence, and need only to be 
- got together ; but the collection will be of no 
avail, for want of room to exhibit it, unless a 


*Alexander L. of New York, Chair- 
man. 
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— It is ascertained that farther space will be 
neering, both historically and practically. The provided for the American Society of Civil 
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within a few days—the following order to with exhibitors the on 
L—Willyou send to this Commission, by the this Committee will be glad 

middle of April, or before, any models or 

B drawings een to in the following list? Main Exhibition Building, and of the : services 
and if so— its Secretary, on the following plan: 
drawings of old or committee proposes, not to alter the ex- 

- modern plant will be framed, and about what isting arrangements of exhibitors, but to 

es: wall-space will they occupy in the aggregate a : promote the usefulness of exhibits already : 

what number of sheets of work. provided for. Inquirers for further informa- 
ing drawings, old and modern, and on what — tion about such exhibits, or about engineering _ 

_ general subjects, will you send for exhibition works and manufactories, or for letters or in- | 

(in care of the Commission), in portfolios ? a troduction to persons, may be directed a 
bs i —What models or machines will you ex- conspicuous cards attached to such individual | 
hibit, on what subjects, and what floor-space iz exhibits, to the office of the Commission. 
will they occupy ? they may examine such records, en-— 
Your prompt attention to these is  gravings, albums, &e., as exhibitors may 
earnestly solicited. The trouble and expense to have shown or explained, receive 
‘of selecting suitable drawings, models, &c., directions about visiting works, procure in- _ 
will in most cases be small, but the usefulness aon and make appointments. The 

_ of such an exhibition, to the profession and > a does not constitute itself an : 

to expert visitors, hardly be vertising agency, however valuable such might. 


estimated. be to exhibitors; it proposes chiefly to provide 


Drawings rawings and J theearly 
_ stages, development and present state of 


American metallurgical engineering, it The main object of the in 

part in the exhibition is to present a consecu- 
ley are 80 or damage rdinary work- 

ing drawings. or oven sketches, if import- tive record and illustration of the progress. 


ant, are solicited. Al! drawings should be of American engineering, for the information ae, 
dated in large figures, and if practicable, of all who are interested professionally os: 
general explanations and historical facts — 
should be written upon or attached to them. Commercially. The foregoing scheme of ~ 
[.—Iron and Steel..--—Blast furnaces; stacks, operation with exhibitors is one feature of the 
stoves, blowing apparatus and — arrange- + plan. Another feature is to make a separate ox. 
ment; direct processes ; sponge and bloom- 
ing plant and apparatus ; puddling furnaces  @*hibit of those contributions only, which 
and mechanical appliances; rolling mills and é contributors shall wish the committee to 
forges ; roll-trains, hammers, squeezers. en- take in charge and to put in consesulive ; 
- gines, boilers and other driving power, heat- 
ing-furnaces (coal and gas), special machines , order, such as drawings, models, historicah — aa 
for shaping metals, such as spike, nail and — i machines or their characteristic parts, speci- | 
horse-shoe machines, tyre-mills, &c.; Bes- ications, estimates, &c.. refe string to both: 
semer machinery; details and general arrange- 
ment: open hearth steel plant and apparatus; old and recent works and practice. 


- erucible steel plant and apparatus. A final feature is to make and prepare for 


 «W,—Metallurgy, other than Iron and Steel.— _ publication, a series of memoirs, which shall 


Gold, silver and copper mining plant and t f 
a machinery: gold and silver, machinery for Z preserve in convenient and permanent form, 


a amalgamation and humid process ; gold, the record of engineering progress in 


silver and lead, smelting plant and machinery ; 7 America during the ce ntury, and of both 
gine, nickel aud quicksilver mining and me- © 


tallurgical machinery; and calcina- American and foreign engineering, as shown 


plant and mac hinery. 


a _ I11.—Mining.—Quarries, open- -work and cs In order to carry on this work, the com- 


hydraulic mining, works and machinery; 
tunnels and shafts, works and machinery; mittee makes the following requests: ie 


general underground work in coal mines; ve Ist. That you will, should you wish to wn a 


general underground work in metal mines; yourself of the facilities offered, inform the 
pumping and ventilation, works and ma-— 


chinery; mechanical preparation of ores, _ committee as to the general character of your: 


plant and machinery ; labor-saving proposedexhibits, 

Se. 2d. That you will select and prepare 

JV.—Fuel.—Mechanical preparat'on of fuel, 
plant and machinery; cooking ovens and appa- ai exhibition by the committee, such drawings, __ 


 Fatus; hygro-carbon fuels, burning apparatus. models, machines, statistics, &c., to illustrate 2 


Space can probabiy be found for his- q progress 
torical machines, or characteristic parts of 
‘machines. Some of great interest will be ex- 3d. That in order to prov ide data fora per- 


“— ‘hibited in other engineering departments. a manent record, you will now, and during the — 


as are specified in circular No. 1. # 


Bee 
Be 

| 
— 
ms 

| 

— — 
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“plant and under your charge or magnitude can prevent of 
ownership, at its various stages of develop- this supremely interesting class, Se 


Portraits and busts of American mechanics 


On *—This inventors who nave become famous in 


=A committee is instructed to aid and direct, to es consequence of their success in the earlier = 


such an extent as may be found practicable, _ days of American mechanical enginecring, 


in the presentation at the Centennial Inter- will be exceedingly interesting to the public 
at large, as well as to the profession, and well 


progress in mechanical engineering prepared biographical wil 


has taken place in this country during this 


existence of the United The growth of the steam engine and of the 


States as a nation, other motors, in their several typical forms 


_ should be shown with great fullness of detail ; 


A room has been assigned to this Society by a 
the Centennial Commission in which to place OUT peculiar practice in machinery for trans- 


a collection of varefully chosen exhibits, and mission of pow will be well illustrated 
.. it is desired to make the limited space accord- a ‘Machinery Hall, and this committee desires 7 
: a ed, as rich in illustration of modern progress — 2 to exhibit tully the gradual change of method 


ea. in the branch assigned to this committee as which has led to it; mining machinery and 
ts necessary to use work, textile machinery, metal and wood- 


great care in selecting such illustrative and agricultural machinery, all have 


ae bits from among the vast number which  ® history which is capable of very full and 

on 25 exist, in order to secure full illustration y accurate delineation on tie plan proposed ; 
cay facturer of experience and every 

without important omissions, and avoiding every manufac xpe 

the overcrowding of the space assigned. establishment of long standing and reputa- 

It is desired to obtain— tion, will be able to make important contribu- 


Publisked works, monographs an and manu- to one or another, 
; Scripts ‘relating to subjects included in this above named classes. 


‘branch. II. Drawings and photographs with The committee desires, at the earliest pos- 
of engineering construction. sible moment, tolearn the following : 
‘OL. Models of all typical machinery. IV. (a.) What you can contribute or secure 
Actual constructions, where interestingandof his exhibit. (b.) The size, condition and 
moderate size. V. Valuable and interesting — exact character of each contribution. (¢.) 
relics. VI. Biographical sketches, portraits Whether the contribution will be placed 
and busts of great American “engineers, . i good order for exhibition, in the hands of oo 

-mechanics and inventors. the representative of the Committee, ata fixed 
made to occupy but date, at the rooms of the Society in the Exhi- 


bition Building. (d.) What incidental assist- aa 


made too extensive. Books should, where you can give to this enterprise. 


x 
in sufficient number, be forwarded in cases os As the expenses of this work are borne ae 
Bo ; monographs should, like the books, wholly by vo.untary contributicns, it is de- =a 


be carefully and substantially bound, and i sired that such expense shall be spared when- a 


especial care should be taken to ever possible, and any assistance in the col-— 


against injury of manuscripts by accident or : lection and installation of exhibits will entitle — 


by careless handling. — Drawings and photo- __ the giver to the thanks of this committee and 


_ graphs should be arranged in drawers, 
. folios or albums, according to the extent of a On FouNDATIONS AND Masonry.* — In “a 
the collection and the size of the sheet. Only furtherance of the object set forth, the 
exceptionally important and _ inte cresting ‘Sub- Committee Foundations and Ma- 


drawings or should be framed, as ‘sonry earnestly requests you to contribute 
for exhibition at the Centennial 


be largely monopolized by models and por: such models, plans, photographs, reports and 
traits. Descriptions of drawingsand models descriptions of works belonging to this class, 
- should be concise, accurate and amply pro- actually constructed in this country, as you ea > Fa 
1 vided with literal references—on models as 7 may now have, or be willing to prepare. : 

wellasdrawings. = dels, plans and reports of the earlier works 


* Robert H. Thurston, of Hoboken, N. 
£ 


* William Sooy Smith of Maywood, 


| ‘exhibition, furnish the committee with Relics exhib ting early engineering practice 4 
account of the cost, amount of production are especia'ly desired, and exceptional efforts 
| 
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_ done by American engineers, or illustrative of can be obtained from the Secretary of this 
the methods employed in their construction, a OW ‘ommission. Printed desc riptions of ee 
will, it is believed, prove specially interesting, — exhibited, explaining their distinctive feat-— 
while it seems the plainest duty of eon ures, should be furnished to the Secretary 
engineers to exhibit proofs of the skill they me distribution. 
have acquired in the new processes they hoes: re Il, Manufacturers, &c., whether exhibitors 

80 successfully employed in laying fonnda- or not, are invited to.urnish the committee 

stions and building masonry under extremely — with models, photographs and drawings of 
circumstances. locomotives, cars, &c., made by them. Photo- 


na) tis proposed to devote the space allotted to graphs should be arranged in albums for 
a Society in the Exposition buildings, to convenience of reference, with copies for dis- _ 
the exhibition of—first: albums of plans  tribution—to be given away or sold at cost, 
photographs and descriptions of works; and as contributors may require. 
—second: drawings and models of works and _ III. Superintendents and engineers of rail- 
; Rh. machinery used in their construction, ways are invited to send to the committee, 
made generally upon a scale of one-eighth or ot photographs of shops and stations, models of 
one-fourth inch to the foot. Models or draw- poiuts, and other objects of interest duces. 
ings of small machines, or of details o ing descriptive features; the photographs in 
larger ones, aay be made upon a larger 
Printed copies of reports and descriptions, to contribute photographs 
ab be which it is hoped will be largely supplied, will ue of locomotives, cars, machinery, &c., 
judiciously distributed or sold at cost, as structed or designed by them, having 
exhibitors may be pleased to direct. ire with printed descriptions thereof. 

the total space to be allotted to our . Parties having information not 
ciety must be determined upon immediately, relating to the early history of rails 
the Sub-Committee on Foundations and “i ways in this country, are requested to com- 

p Masonry asks that you will, at the earliest pos- -municate the same to the Chairman, and the 
‘sible moment, inform the Chairman at the committee urgently requests that drawings, _ 

- Society’s rooms, by letter, what you will con- models, &c., of machinery in early use on — 
tribute for exhibition and the space it will railways of this country, be sent to the com- — 
require, mittee for exhibition ut the headquarters of 

VI. Parties receiving this circular are 
is ged with the presenta- 
stly requested to advise the undersigned 


‘tion of the progress and present conditi f 
America gineering as exemplified in our_ 
gailroads, locomotives and rolling stock, ex- 
4 Suggestions are invited from parties inter- — 
- ested, as tu the best methods of realizing the 


cluding, however, bridges and foundations 
and masonry, Which are committed to other coma. 
In furtherance of this object, the aid and — : Gas ENGINEERING.*—It is of me 
60. operation of the managers, the gas interes st 
ents, engineers, muster-mechanics and car- | count y, that a re prese ntation of th Pa 
builders of the various lines of railway in this of gas-lighting in America during the past — mid 
country, and of the manufacturers and deal- century, shou!d be made at the Centennial, 
-ers 1n locomotives, sleeping and parlor cars, American eugiueers, , euperintende uts and 
coaches, freight cars and railway supplies and 
materials generally, respectfully on. of drawings of 
earnestly solicited, the following works or gas machinery, are respectfully 


Stective as to the means of making suc h notified that their contributions will be re- 


tive ceived and taken charge of bya committee 


I. Manufacturers of locomotives, cars, etc. .. ns ot the Society, and placed in the portion of 


and dealers in railway supplies, who may the Centennial buildings set apart for this 
_ quested to append to their exhibit, cards If you have any plans, drawings or models — 
No that desired information about the you wish to contribute » Please notify the 


articles exhibited o or the place of manufac = Chairman at the earliest moment. bevtiene 1, 


*William P. Shinn of Pittsburgh, 


2 


Ow CaNaALs AND * important st-res of in regard to 


_ The Centennial Commission of the Society has the early and successively improved plans — = 
had several meetings which have resulted in a and schemes of water transport in this 
defining the-duties and extent of the opera- country. 
tions which it is expected to perform at the The wealth of information on this subject rs 
Centennial Exposition at Philadelphia. The ic in the possession of living American engineers, z 
previous somewhat diffusive views of some is incalculable. Every year tends to its dis-— 
of the members have been a, € persion or useless application to unavailable = 
_ and it seems to be conceded that the Society sources of general information. If it is now i Bens 
and its Commission must not step between collected, it will form a treasure store- house 
any of the exhibitors and the arrangements from which our successors may, at pleasure, 
already perfected by duly authorized depart- many of the “lost arts. 
of the Exposition, but must present The public works of the Dominion of 
ao itself as an adjunct to aid in promoting ae are of such importance and so imme-_ me 
present plans. diately corresponding with those of the United 
Tneidental to the main object of the Exposi- States, that it is considered eminently proper 
this Commission deems it proper to ex- that they should be fraternally embraced in a 
hibit the outlines of all of the typical features _ representation of the mother country’s pro-— 
_ of American engineering during the last cen- gress on this continent at the coming Inter- 
tury, and the various steps by which it has national Exhibition, and contributions from 2 


‘been brought ¢ to its condition. This that of the character already indi- 


er: 


ra 


a plans, descriptions, etc., bearing upon a 3, to this ereauaiites it is difficult to define what 


commencement and the stages be asked for, from individuals. It is 


7 . for the mea of all models, plans, etc., which x navigation, and particularly serial reports, be 
bear upon the subject. to this sub-committee, either asaloan or 
The Chairman of the Sub- Committee on forthe library of the Society, 
Canals and Inland Navigation offers the fol- Asa mere indication of what is 
lowing circular letter, not alone to the mem- desired, the following questions, arranged 
bers of the Society or exclusively to engineers, under the heads of canals, rivers and lakes, : 
but all persons who are intereated in pre sented. It should be understood that 


it is that reports of the sub- receivec 


language as nearly as poet ve the title, loc size, q 
that a copy of the whole report will be fur- of construction, date of commencement and 2 
nished toeach contributor. completion, cost, the names of the prominent 
ms The tendency of the age is to greatly under- projectors, promoters and engineers, and also 
‘ . value the importance of the interior lines of Ang the results of its construction, its annual ton- 
“water | transport, and in this country, as in = nage, revenue and “expenses, now and at 
Europe, the pioneers of the profession, the previous dates. Aw 
canal and river engineers, have lost their a % What is the width of the artificial chan- _ - 
previous prominent position, and their most — nel way at the level of top water and at the | 
useful labors with all of their accumulated bottom; its depth of water, width of top bank, 
stores of professional treasures, are rapidly side slopes,etce.? = 
passing into oblivion. What is the length of the locks between 
_ The Society, by means of its Centennial the gate-quoins, width of chamber, ave rage 
. and the occasion which produced and range of lifts and the total lockage ? — 
it, « desires to coll to collect ar t and preserve the vast and a 4. A description of the aqueducts, waste- 7 
w 


eirs, culverts, etc., and of the lock gates and 
water passages. 


iam J. J. Me Alpine | of Albany, N 
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i the managers of the information on other matters 
4 For the purpose of oe is desired, a printed form for a report can be 
it has been decided -by the Commission that 
am | 
— 
| 
— 
a 
— 
— 
— 
— 
—— 


ransport of full c car- 
6. Any information the cons’ consump- 
4 tion of water by the infiltration and leakage -. _ case, by sail and by steam, on the lakes; and 
the banks and bottom, at “ locks and at the we the latter on specified rivers like the St. 


¢ 7. The kind of saolives power which has hootll by horse or steam power on the canals rou _ 
used, and the estimated cost of movement ie How much is the cost of transport affected — 
- therefrom, per ton per mile. eee: _ by the comparative size of the vessel, and of 
ee Il.—Rivers.—It is desirable to have em-— the artificial water channel through which ae 
braced in the report, the methods and cost of is moved ? 
a iz cheap temporary works, as well as those of a. 6, The steam engine applied to pumping 
water gives an average duty of forty to sixty 


are or have been through with each one hundred pounds of coal 
waterchannels. consumed. What is the duty, expressed in 
. How was nav igation conducted in the -. any similar manner, of steam engines applied 
; a history of the country upon the rivers to the propulsion of vessels of given dimen- 
(partially navigable) between the rapids a - Fi sions and rates of speed, on long and short L 
portages; in what sized vessels, how menned, voyages on the ocean, lakes, rivers or canals. 
and moved at what rate of progress and cost? | OA consideration of the subject will suggest 
= Also, accounts of removal of obstructions, ‘a great many similar questions useful to bring 
— such ar logs, stones and sand-bars. a , A. out all of the information in the possession of | 
43 _ 4. Referring to a class of more important i engineers and others, relating to the ‘matters 
river improvements, what works have-been eferredtothiscommittee. 
undertaken for lessening the velocity of the fee Packages may be sent to the Chairman at the 
flow by extending the slope and reducing the rooms of the Society, by express or mail. 
as rate of declivity; by jetties built to increase mee Whether such are intended as agift to the 
. the depth of water in the channel, or to scour ; = of the Goel iety, or if they are for sale, ve 
out bars; by dredging, and by dykes for con- 4 what price, and the address to which copies — 
tracting reports are to be sent, should be stated. 
hat effects have been produced by any On Hyp DRAULI LIC MoToRs AND MAcHINEs. *— 
i of the above mentioned operations, andunder This sub-committee desires to ascertain what 
_ what circumstances have the plans under- | stion will be taken to aid in carrying out, in 
resulted in fsailure.—The failure of this particular branch of engineering, the 
engineering plans under well known circum. Purposes of the Commission of the Society. 
7 aa become as instructive as successes, _ This portion of the Exposition will com- — 
and Large River Navigation. — 


rise :—Turbines and other water wheels ; 


Vessels best suited to the navigation of our 
4 large lakes, and particularly of the chain from 
Superior and Michigan extending through the - Hydraulic jacks, cranes and elevators ; Hy- 

Ontario (Welland) canal and the St. Lawrence ? valves ; Pumping engines; Pumps; 
2. What is the carrying capacity and cost, 


adaptations of same for various purposes ; a 


1. What are the general characteristics of Engines ; Hydrostatic presses 
. testing and weighing machines ; 


rotative and reciprocating, oper- 

_ and the daily cost of running such vessels by x ated directly by steam, or indirectly from any 
sail and by steam, and how far is the iorm prime mover, and used for drainage, for high 
regulated by the pcrts of shipment, — lifts, or great pressures for water holding in 

Of refage and the intermediate artificial suspension or transporting gritty and other 

canals ? materials ; for oils, puip and semi-fiuids, and 

Be ‘How | far can such vessels be moved ve those adapted for particular locations or uses; 

through the above route before it a Fire Engines ; Water Meters, and in general 

a advisable to tranship the cargo, and ‘s there a 3 any apparatus which may properly be classed 
ratio between the proper size of the vesseland as hydraulic machinery. 

the length of the voyage ? Itshould be understood that the Exposition 

“si It is suggested that whenever the trade of does not relate | to simple inventions, but to to a2 

- any port of shipment offers full cargoes for 2/7 Charles Emery. of New k, Chair- > 
vessels, the most economical size is de- man. 


The reservoirs for feeding water, the termined by the cost of the vessel, and the 
the pool banks, water shed, cost of its movement, compared with the ik 
the water shed and mean andrangesof of loading and unloading, and the al 
Be 
“4 
— 
— 
| 
— 


in and useful operation, Aireation of the Commission. 
Itisdesiredtoobtain:— j= Asthe Exposition will be entirely — 

1, Information as to decided ‘eeniden and funds for establishing the same derived __ 
“have been made in relation to any branch of from contributions, it is desirable that ae a 


_ the general subject, with accurate details of exhibits should be submitted in proper shape a 
‘ Se the nature of the developments or improve- — a for immediate erection and examination,with- — 
ments and models, drawings, photographs or vut liability to injury. 
prints illustrating so far as possible the suc- _ The size of models or other proposed ex- 
. Models, drawings, photographs, cuts and 


written or printed descriptions of interesting _ Ow Park AND -LANpscar Wonk, sonver- q 


AND GEODESY.*--This committee asks 

‘bydgeulic now in use in this 1 af hibi 
country. prepare and send for exhibition any 

of at of contributions which will further thes: objects. 

: pe _ Will you also communicate this request to per- 

apparatus, and particularly of care- 4 eons you think may be slide to 


tests of pumping engines, turbines and 
the like ; the records to completely illustrate Any mation which be of use im prepar- 


the construction of the apparatus and give ing =. 
the full details of the trials. ath in eva: ngineering in America, in this branch, w i 


Persons who have made collection of data will be credited. 
of this character are requested to loan the 


same, Bs furnish copies thereof, for the gen- record and a brief explanation and historical 


the The Commission invites | you to avail your- 


self of its office and the services of its — 
f chi apparat - 
we votes — Please inform the Chairman ofthis 


machines can be ) procured, for exhibi- * John Bogart, of New Chairman. 


During the year, ‘the United States and of metals to 
- Board appointed to test Iron, Steel and other i communicate to the Board all information 
. Metals, under author.ty of an Act of Congress i which they may be able to submit relative to 
on procured by a committee of the Society, has the subjects under investigation. A consider- 
been organized, has prepared the plans ot able amount of valuable material has thus 
investigations to be adopted, and has ap- 7 been obtained. Even foreign correspondents he 
pointed its committees 0 es on the e several subjects — of the Board exhibit great interest in the x: 
to be studied. ‘matter, and some of the most useful 
_ ‘The general plan is announced, and is tobe received by the Secretary were sent in by Mr, 
thoroughly scientific and systematic explor- orrest, the Secretary of the British Inetitu- 
=e ation of the field assigned to the Board. Ma- tion of Civil Engineers, Mon. Tresca, of the SS 

terials are not only to be tested and the French Conservatoire des Arts et Metiers and a 
results stated as those derived from the exam- Z other well known European authorities. = 

ot a metal of a conventional A chemical laboratory has been established 
ination, but the test-piece, in each case, will” _- Wate -rtown Arsenal and the chemist to the - . 
usually be examined to determine how di Board, Mr. Andrew A. Blair, formerly of St. ys 

peculiar qualities are attributable to pecu- onis, has already done a large amount of 
liarities of chemical composition and of phy- work upon irons, steels and otcer metals and — 
sical structure. alloys, and the specimens thus examined as 
Py Circulars have been iesuedt by! the commit- ie to composition are subjected to the several 


_ kinds of mechanical stress to discover the y 


from Vol. 1, page 314. 
+ Do., 284, 296. 
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the direction of the Committee on Chemic al 
Ee Research, in which other elements being re- 


of 
with variation of size of bar, and permitted © 


_ the formation of a new and trustworthy table. 


tained constant in amount, the carbon varies — The Comunittes on the Corrosion of Metals 


regularly from 0 to 2 per cent. ; another series A 
with carbon uniform, has silicon in varying c. 
proportions ; another set varies in phosphorus, 

_ still another in sulphur, and another series is MY 
variable in manganese. In each series, one 
element varies between wide limits, while the 

other elements are all retained as uniform as ; 
possible. The work of the melter is checked 


This investigation, as 


even attempted. “It is considered by the 
members of the Board as likely to prove the 2 
‘most valuable research ever made in this 
direction, and the only o one in which. the 
chemist and the engineer have ever systemati-_ 
cally joined forces in making such an exhaus- 
tive and scientific investigation. = = 
The Committee on Abrasion and Wear is. 
engaged in collating information relating to’ 


has a plan of operations which includes elab- 


The Committee on the Effects 3 of Te ompera- 


ture has planned an extended investigation of _ 
this subject and is gathering information 
from various sources. The research will be 
commenced by the Chairman during the 
coming year, if the Board is sustained in its. 
work. The Chairman has already collated all a 


‘published information accessible in pe “a 


-odical literature, has made some preliminary 


experiments, and is receiving some informa- 
tion from various directions. 
‘The Committee on Girders and Columns» 24 
orate investigations of the strength of mate- 
rials in columns and girders of various forms _ 


< this subject, and is making experiments at re and proportions. This i is the most formidable 


7 me the Stevens Institute of Technology on the and expensive of the researches to be under- 
: - gbrasion and wear of the metals, and = the taken by the Board, and the power and accu- 


of lubricaticn in reducing it. 
- Chairman is fitting up machinery and appa 
for use in further inv estigation.— Acon- 
siderable amount of work has been 
The Committee on Armor Plate is engeged 
in collating information from domestic and 
_ foreign sources that may be valuable in deter- 
- mining the qualities requisite in armor plate, = 
- and how those qualities are to be secured. _ 
The records of the Army «and Navy Depart- | 
ments and of the British Admiralty are consid-— : 
ered to be the most promising mines of in- 5 
, Fae to be worked by this committee. 
Committee on Chemical Research has 
harge of the chemical work referred to. | 
hae _ The Committee on Chains and Wire Rope 
is endeavoring to determine the character of 
- metal best adapted to making chain and rope, _ 


racy of the 400 tons testing machine will be 
fully taxed in this work. The committee is 
receiving the co-operation and active aid of 
some of the largest manufacturers of beame- 
and girders in the country. The results of 
experiments already made have been com- 
municated to the committee by the engineers 


7 of railroads and of mills, and in other cases 


important and costly experiments have been 
undertaken by private incorporated compa- 
nies (the Board has been invited to be pres- a” 
ent and to assist ic the work if it should seem _ 
desirable); these results are to be given the _ 
Board, such sizes and proportions as the 


- Board may desire to test are to be made 


‘ and all necessary labor furnished without any © 


expense to the government. idge builders, 
civil and mechanical engineers and archi- 


the proper form and proportions of link, tte cts are with the Board 


and is working up the data which esrtted long © 
been collecting at the Navy ‘Department. The | 
later experiments of Com. Beardslee are ex-— 
tensive in range, and that officer is collating — 


Committee on Malleable Iron has 


most gretifying public spirit are said by the Ge 
"members to be exhibited on all sides — 


and arranging the records for the use of the ‘lated a large mass of valuable inforn 


Further experiment will fill up any 
hiatus | that may be de tected. avy 


and the records of a great number of 


ments, and, among other important matter, 


2 


has obtained an extensive collection of 
experimental determinations of the effect of 


but for making chain cable of any de cred time upon the elevation of the elastic limit 


_ size, form of link or quality of metal, 
ork already done there by the Chairman 


Lap of this committee has revealed serious de fec ts 


in accepte table of of sizes and strength, and 


by strain, during periods varying from a 
few seconds up to a year. The variation 2. 


‘ quality due to differences of size and form of © - 


section of the bar and the modification of 


series of steels is in preparation under — 
- rrosion of metalsin use. Someinformation ae — 
— 
| == 
il 


strength, _ duced by melting and casting. Some curious 

ul investigation. The Chairman of this commit- and interesting scientific facts are revealed by 

ae tee is also determining the influence of pro- a - research, and a new mineral consisting of 
‘portions of test-pieces upon their ultimate _ Stannic acid, witha trace of copper in mag- _ 


‘The Committee on Cast Iron is pursuinga in some cases, which has been subjected to 
course similar to that of the Committee on > _ examination and analysis by Prof. Leeds. __ 
-, Malleable Iron with ‘similarly — promising = A determination of specific gravities of the © 
“metals as purchased, as cast and as com- 
‘The Committee on Metallic Alloys has made _ pressed mechanically and in mass and ina — 
an investigation of the strength and other tate of fine division, concludes this research. — 
properties of bronzes, which may be takenas —_A similar research is in progress, underthe — 
typical of the kind of work to be done by the direction of this committee, by Prof, Thur Fi ; 
its Chairman, which is intended, also, to 
_ Several series of copper-tin alloys were pre- 
pared, varying in some cases by regular per- 
centages, and in others by chemical equiva- > 
. man collated all published material bearing 
on the subject, and a preliminary report of _ 
peratures of fusion were taken at casting, and about one hundred pages embodies the most — 
some were cast in sand, and others in an iron important facts previously determined, and 
ingot mould. The weighing was carefully | ~ contains the bibliograpby of this subject of 74 
done in a Coast Survey balance, in the Physical - copper-tin alloys. — This work was supple- 
_ Laboratory of the Stevens Institute of Tech- um mented by making graphical records of the 


nology. A set were reserved for the deter- experimental work of Mallet, Mathiessen, 
Dea of the coefficient of expansion, by an hers on the conduc 


Dr. Mayer. The others were broken by trans- tivity for heat and electricity, the specific Pare 
verse stress, one set by dead loads, and others - gravity and other properties of ‘copper-tin 
in the transverse testing machine of the Me- alloys, as had been examined by them. It 


cision. The logs were made up, and the re- * to avoid useless repetition of work invol 


in inches, and also in meters with equal pre- _complement them by the new investigations, 


sults were also laid off graphically. The ing serious expenditure of time. Sheath 
curves revealed some peculiar and important * This paper is itself regarded as exceedingly _ 
facts. The fractures were photographed and, a valuable, and particularly to the mechanical ig 
where peculiar, were reported upon by Prof. engineer, as it is the first time that these a 
ss - Leeds, the chemist and mineralogist of theIn- _ earlier researches have ever been collected — 1 
a) _ stittite. From the data obtained, the coefi- and put in an accessible and compact form. = 
cients of elasticity were calculated and = A similar preliminary research is made to — 
recorded. the examination of the coppe 
_ Complete sets were next broken bytension, alloys, and the same plan will be pursued — 
@ the results recorded and worked up as throughout 
_ With the transverse tests, and the logs and A: The Committee on Orthogonal Strains is’ 
_ curves compared, and a series of compression _ planuing a series of experiments to determine i 
specimens were made up as companion test- laws of the resistance of materials under 


‘The full series was finally tested in the directions, as in thecase of arod subjectedto  —_—> 

recording machine and from the torsional or shearing simultaneously with 

 stcain diagrams, their strength, elasticity, duc- tensile or compressive stress. The subject - 

- tility, resilience and homogeneousness were has been entirely unstudied up to the present 


anda comparison made between the propor- of energy, as the development of magneti 

tions by! mixture and composition in the bar electric and thermal actions. The fact of the 

which exhibit the loss of metal, and to some ; development of heat and electricity has long 
: been known, but no systematic or scientific 
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¢hanical Laboratory, and deflectionsandtests was the intention to profit by facts already 
were recorded to the fourth place of decimals,  aequired by acknowledged authorities, to 
— 
— 
— 
— 
the elastic limit was observed. preparing to seek for the phenomena in- 


snventigntion has ever in thi If desired, the 
The Committee on Steel produced by Mod- “power, ana to Congress, a statement of their 
ern Processes is working with the Committee _ status. - ‘They expect to be able economically, 
on Chemical Research. It is collecting also to use $50,000 during the year 1876-7. 
_ the vast mass of material available and will At a meeting of the Board of Direction of 
ndeavor to make a report which shall be of - this Society, held February 9th, 1876, the 
great and permanentvalue. | plans and work of the Board were consi consider red 
Committee on Re-heating and Re- the following adopted: 4 
; rolling is to test iron, &c., in the several Whereas ; the Board of Direction of - 
;  atages of manufacture, refined and unrefined, i American Society of Civil Engineers has in- 
: ana to observe the effects of successive re-— formed itself as to the work performed, in | 
heats, of reworking and rolling, to | hand, and proposed by the United States é 
- mine, if possible, what amount of working is Board appointed to test Iron, Steel and ion 
emanded ~ differe nt pan ond ‘what are Metals, and has been led we such ch information as 


the best results. That the 400-tons testing machine or- 
A he Committee on Steel for Tools is making dered by the Board and now nearly three- 
fourths completed, has been built under ex- 

Washington Navy Yard to determine the _ traordinarily close inspection, and is remark- 
value of various steels fortools. Alarge col- ably well built, both as to material and _work- 
lection of steels is made ; their composition is 
determined, and the are tented 2d. That even without the use of this testing 


by setting them at work—turning, planing, | machine, the Board has ac complished a large © 
boring and chiseling—and their behavior amount of useful work, viz.:—The establish-_ 
and their composition being thus ascertained _ _ ment of a chemical laboratory and the engage-_ 
it will probably be easy to learn the chemical - mento of an experienced chemist ; the arrange- 
and physical characteristics of the best tools. © - ment of a comprehensive series of compara- 


‘The names of makers are of no importance in tive chemical and physical tests and the 


this investigation, and are not to be reported. _ _ already completed analyses and preparation my 

The Board, in all its work, will avoid ref- a... specimens for test from a large number of 

erence to makers of material in any way that < _ irons and steels containing different harden- 


The testing machine ordered by the Board _ the necessary mechanical tests—the results of 
is well under way, and it is expected will be | oa which must be that all these materials can be — 
_— completed, when the Board will be pre- more closely adapted to the large variety a 
pared to undertake the heavier and more ac- os stresses they will have to bear in use, thus 
curate work laid out by its committees. The 7 avoiding the present excess of material and 
machine was designed by Albert H. Emery, cheapehing structures and machinery as well 
ig and has an attachment designed by Charles a as increasing their safety, and also making We 
a Emery, for obtaining an autcographic strain - the production of materials a matter of scien- 
diagram. capacity is 800 000 pounds, tific synthesis rather than a trade secret ; 
both tension and compression, The com- that the Board has collected and classified a 
mittee of the Board ap pointed to examine and . mass of information about the useful work _ 
done elsewhere in testing metals ; that it has — 


accurate and form of machine, and commenced a comprehensive series of experi- 
far superior to then to ments on tool-steels and arranged for the 
its members. construction of some large iron and steel 
‘The building, oie foundation, and the ac- columns and girders for tests; that it has 
_ cessory machinery are all in hands, under availed itself of the results of a series of 
* the charge of the several committees of the 7 “tests of wrought iron, especially in the form 
.: Board entrusted with these matters, and - chain-cables, previously undertaken by one 
_ will be ready for the machine before its of its members for the Navy Department, 
completion. has commenced more comprebensively 
; a The Board is not prepared to make a report, _ carrying out these experiments and complet-— Pry) 


as all the work is ip progress and none yet ing their usefulness by meaus of chemical yi 
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Practical -yalue and engineering facts and the various bronzes, a number of which 
BS. 
“ 


analysis ; and that it nee prepared as s far a as 
its means will allow, to undertake tests in 
Bd. That the character of the experiments _ 


- undertaken and proposed by the Board is ju- oa 


dicious and comprehensive, and if carried 


out on these plans, will be of great value to ment upon ne 


engineers, constructors, producers: of 
structive materials and the 

4th. T hat the information derived from these 


cannon, armor-plates, light-houses, etc. all 
Sth. That in order to carry out to compre- 


public at 


ce already undertaken, the Board will require = 


considerable sum of money, chiefly to in- 

crease its chemical department and to pay for 

material to be tested, and forthe manufacture _ 

of such new shapes and compounds as eur-— 

rent tests may prove it it de sirable to o-sesall 


Direction of the Soc of 
Engineers respectfully petitions the 
able Senate and House of in 


other metals, the sum of fifty thousand dol- 


‘States Board to test iron, steel and 


Masonry IN CoLD WEATHER. limited of are 


3 _ formation is desired on the following, con- 
cerning which nothing is found in any of the 


usually able to attend the regular meetings. 
the power to decide upon the 


_hand- books to which the writer has access. ‘$c as to the holding of a convention, and second, 
ist. What deleterious effect (if any) is caused a as to having a —_— meeting at ‘such Con- 


by laying cement masonry at low tempera- 
ture, and what is the approximate limit of 


a ie At all of the Conventions at which ae 


below which, cement that is Ihave been present, viz.: Chicago, Louisville 4 


mixed with a saturated solution of salt should and Pittsburgh, the unanimous senti- 


not be laid ? ment was in favor of such an amendment to 
9d. Where piers are built in such cola _ the Constitution, as would make the body of © ee 


weather that a slow-setting cement probably © 


af the Society or its largest representation ever 


ie before setting, does any settlement — obtained—which, as you are aware, is only at 


tae place on the advent of warm weather ? Pk 


The following is from a letter of William P. - 
January 31st, referring to the pro- 


amendment to the By-Law 

CONCERNING CONVENTIONS.*—I am in favor 

of the Addition to Section 1 as amended, with | 

the exception of the amendment substitut- 


regular meeting of the Society. 
e. In regard to the propriety of this amend- 
me nt, I would s 
‘That if the substitution of « may’ is adopt. 
ed, some authority has to decide in advance 
“a the Convention whether or not a regular 


By what authority shall that question be de- 
termined ? It must be either by the Board of 


Noes regular meetings, or by submission to 

the Society by the letfer ballot. 
The whole object of the adoption of this 
- = to the Constitution was to take 
- from the Board of Direction, and = 


a For a ma ious letter, see page 8. 


a 


“may” for “shall” in the second 


aragraph referring to the holding of a 
least one meeting of the Society annually, at 


Direction, or by the Society at one of its pre- 


the Annual Convention—competenttotransact _ 

the most important business of the Society, 
: and to designate and regulate the policy of 

the Society in a general way by discussing 
and acting upon subjects involvi ing ry 

was made strongly apparent, both at 
Louisville and the Pittsburgh meetings, that a 
the non-resident members desired to have at i 


4 which their vote would have that peapender. 


uggest:— of numbers to which the non-resident 


_ Members are is really entitled, but which, 
o except in matters decided by the letter ballot, a 
they have no other opportunity for the ex- a 


me eting shall be held during the Convention. 2 pression of their views. pie sae 


_ I therefore hope that in this amendment, 2 
it will not be left discretionary with the 
- Board of Direction or the resident member- 
4 ship, to decide whether or not, the non- 
resident members shall have that one oppor- 
tunity accorded them per annum toexpress _ 
their views by voice and vote upon all sub- 
jects of importance to the Society. * * * i 
This matter of justice to the non-resident 
is one deserving of the con- 
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bers resident in, | and adjacent to Som York. — Fee made obligatory i in British India, with a 
Many of the non-resident members have population of over 150 000 000." An engrav- 
heretofore felt that there was adisposition on _ing of a bridge on the Holkar State Railway in bya 

: the part of some of the resident members to | India, that appeared in Engineering for October ee 
cut them off from all participation inthe gov- 16th, 1874, with the dimensions, great and 

_ ernment of the Society; witness, for instance, * small, peculiar to that bridge, given to meters 
the over the adoption of the letter millimeters, consistent 


and nays were not, I believe ied or ened « Metric Sy son” (page 189), the facts are put 
, Bt. I think I risk nothing in saying, that the o as follows :—‘‘ An act was passed in 1870, to 

vote of the non-resident members was unani- hy regulate the weights and measures in British — 

mous for both of those measures, and the psy India. The act constituted the primary — 
—_ reason why they were not adopted by a standard of weight, the Ser, of the same 

-. vote of three or four to one was because it was as weight as the kilogramme, : and the primary ‘c 
- not convenient for most of the non-reside nt mt standard of length, the metre ; ; andit empow- 
to attend. ‘The sentiment of the ered the Governor-General in Council to cause 
ille Convention * * was etmost such new weights and measures be used 


railway company ; and to require that, after 
“strennons effort was made to ignore that sen-_ a date to be fixed, all or any of the weights 
‘ol timent, and defeat those measures which two - and measures of capacity aforesaid shall, in 4 
years’ experience have now "satisfactorily every district, be the basis of the dealings and 
=a shown, I think, to be of incalculable benefit nit contracts of all persons engaged in any speci- 


to the Society. fied business or trade. It also provided that 


_ The success of our Society depends upon _ after the date fixed in any such notification, — 
our policy being broad and comprehensive, all dealings or contracts made by the officers, i ; 


and its management being in accord with the —_ bodies, companies or persons so mentioned, 
majority of its membership; that majority is 3 for any work done or goods sold by weight or 
overwhelmingly non-resident, and I would measure, shall, in the absence of a special 
urge upon the Board of Direction and the agreement to the contrary, be deemed to be 

_ resident members to do nothing which might ve had or made, according to weights and meas- 
be interpreted by the majority or non-resi- _ures directed in notification to be used.” 

dent members to be an intentional disre gard From this infer that the metric aystem is 

of their rights. a fair way to be used in British India when 
Metric SysTEM oF AND Mras- the Governor-General in Council shall be 

. RES. —The following is from a letter of a up his mind to it. I am not aware that he 

of Committee has as yet introduced it to any great extent. 


In Ewing Matheson’s Works in Iron, 


has prepared, similar to the one cites Blue Book, Standards’ Commission. 
addressed to the Society, one point of which (Se and Fifth Reports of the a 

am afraid will provoke criticism. In the ers, London, 1868-71), itis said that “uptot the 

address “To the Members of the American - present time (January, 1873}, repeated ap- 
Society of Civil Engineers,”’ it was stated of — plications to Parliament to legislate in favor — 

2% the metric system that ‘its use has been Of the decimal system have been unavailing, 

the only steps that have been taken 
of British India.’ nt To support that stateme nt that direction have been towards the permis- 

ie! there is to be foundin the memorial of the ae sive use of decimal measures and the con- 

_ American Metrological Society, a clause “ that, ‘ povinngegen of some of the Indian State railways a 
_ in the legislation for the British Indian Em- Our circular of 
pire, a population of 150000000 

souls, the metric system has been actually “ ‘ee eloped the meter gauge : in ioe construc- 

_ adopted in preference to the British’’; and tion of some of the Indian State railways. a 
furthermore, in J.P. Putnam’s ‘Metric Sys- very much regret that what appears to be 
tem of Weights and Measures” (page 22), the | an overstatement, should have been ante in =. 

following sentence : “The great step of this matter. 
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Lon: ion. 8vo. British ‘from the by Henry Drummond 
Islands ; United States of America, each Glasgow. 12mo. Blackwoods. 28. 
‘1s. 6d. ; British North America ; France, 


Spain, &c.; Mediterranean, &c.; North Sea, 4 Chemical Problems, a Key to the Series of = 
&e.; South Africa, &c., each 18.; ; South —-—T. E. Thorpe. London. - 16mo. ae 
America; West Coast of Africa ; Macmillan. (New York.) $0.50. 
 America,each6d. Chemistry, theoretical, practical, and analyti- 
Bleohol, Cantor Lectures on —— by B. w. cal; asapplied tothe Artsand Manufactures, 
- Richardson, London, with Introduction by — by Writers of Eminence, in 40 Parts. | Phil- — 
Willard Parker. New York. 12mo. adelphia. 8vo, illus. Parts 1-5. Lippencott. 


Alzebraical Equations, Treaties on the of Towns and Ruildings. 
eni Solution of ——John Macnie. New Dempsey. 6th ed. (Weale’s Series.) Lon-— 
York. 8vo. Barnes. = 1%mo. Lockwood. 28.60. 
anatomy of the Invertebrates. C. Th. V.Sie- Drawing Cards, —Sets lto4. Lon- 
bold, trans. from the German, with Addi- don. 8vo. Collins. 18. 
§ tious and Notes, by Waldo [. Burnett. Bos- Education Bureau of — Circulars of Infor- 
ton. 8vo. Campbell. (Announcement. = mation ; No. 8, 1875. Schedule for the Pre- — 


ie tional Temperance Co. (Announcement.) _ 


(Comparative) and Physivlogy of the nial Exhibition, as reported by the Com- — 
invertebrate Animals. Richard Owen. mittee of the D. ‘partment of Superivten- 
Boston. 8vo, illus, Campbell, (Announ- dence of the National Educational Associa- 
= cement.) $7.50. tion, appoiuted at Minneapolis, in 1875. 
of the Richard Washington. 8vo, 
Vol. I. Fishes and Reptiles ; Vol. Electricity. W.S. Harris. Tthed. (Weale’s 
‘Il. Warm-blooded Vertebrates ; Vol. III. Series.) London. 12mo. Lockwood, 1s. 
 Mamialia, including Man. Boston. 8vo, 6d. 
ius. Campbell. (Announcement.) $20.00. ana the Telegraph. George 

Army List, new Annual—for 1876. H.C. Hart. Re Prescott. Sew York. Appletons. (An- 
London. 8vo. Murray. 7  nouncement.) 
Register, U. 8. official, for January, Enyiveers, unnual Report of | the Chief of 
1876. Washington. 12mo. U.S. A., to the Secretary of War, for 1875. 


Architects and Eugineers’ Societies ; Reports vols. Washington, 8vo, illus. 
of Proceedings in lst general Meeting of the ——— Architects and Contractors’ Pocket- | 
German —~— —— September 23d, 26th, 1874. Book. London. 12mo. Lockwond. 68. 
Berlin. 8vo. (German.) — to the Local Marive Board 
Architectural Iron-Worker’s Manual. W. H. Examinations, W. H. Thorn, with a 
Freyer; a Series of practical Ideas and tab- 7 plement containing the Answers to the - 
ulated Results, regarding the best mentary Questions. 5th ed., rev. and enl. 
ment and incidental Expenses of Sunderland. 8vo. Reed. 6s. ag 
Foundry. best Forms of Cupola Beams, 1. —— Pocket-Book for 1876. Adcock’s. 3 a 


Annual Report of the Supervising Baldwin. London. 16mo. 
_the Secretary of Treasury for 1875. York.) $0.75. 
Washington. 8vo,illus. = Filth-Diseases and their Prevention. 
Si Arch tects and Builders’ Pocket Book of use- a ‘Simon. Ist 4merican Ed.. printed under the Za 
ful Memoranda and Prices. W. Young. ‘Direction of the State Board of Health of 
3d ed. London. l6mo. Spons. 38. 6d. Massachusetts. Boston. 16mo. Campbell. 
Architecture, a concise Glossary of Terms | -(Announcement.) $0.75. as 
: vi used in Grecian, Roman, Italian, and Gothic Food and its Adulterations, and the eetinte 
Architecture. John Henry Parker. 4th Be their Detection. Arthur H. Hassel. 
; ed. rev. London. Van Nostrand. (New London. 8ve, illus. Longmans. 248. 
* Gas, Metropolis Gas Bill. Index to the Re- 


Swiss gothic Model Frame Cottage ; port of the Committee. (Parliamentary 


New York, iley & Sons. (Aumounce- don. 12mo. Simpkin. 66. _ 
- ment.) ss Farming, an Introduction to practical —— T. 


wal Drawings, comprising the working Plans, Report.) London. 8vo. 1d. 0 

ire Elevations, principal exterior and ‘interior Gazetteer, United States Centennial Gazetteer _ 

Details ; also complete Specifications and ry and Guide. illus. 
Billot Materials. D.T. . Atwood. New York, Burt. $320. 
deter pressand plates. Bicknell. $10.00. of 
Arts, the fine Arts and their Uses ; Essays on rae North Carolina. Vol. I.—Physical Geo- 


the essential Principles and Limits of Ex- graphy Resume. Economical Geology. Ww. 
= of the various Arts, with especial < oa . Kerr. Raleigh. 8vo, illus. (Van Nos- 
Bellars. London. 8vo. Geological and geographical Survey of the 
Eluer. Territories, Bulletin of— Washington. 8vo. 
Astronomical and metrological Observations Geology, Principles of —— Charles Lyell. 
maade in 1873, at U. 8. Naval Observatory. 12th ed. 2 Vols. London. 68vo, illus. 


— 
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| 

| 

— 


Parasites, (Animal) and Messmates. 

Van Beneden. (International scientific 
Series.) New York. Appietuns. (Announce 


Lockwood. 


Harbors, the Cry for national and its Con- 
nection with cur defective System of public Philosophy, a History of ancient and modern Be 


Harbor Legislation. E. K. Caiver. Lon-* Joseph Haven, New York. 12mo. 

"aa _ Harmony, Theory of —— with Questions and Physics, a new Law in ——; the Lettersof Al- _ 

Exercises, for the Use of Students. John a. pha, a new Theory of the Origin ot L'yht, | 
Stuer. 3d ed. London, 12mo. Novella. Heat, Color, and the molecular and atumic 
Hydraulic Motors, including all Kinds of the Universe. B. Action. Lostun. 16mo, 

_-Water-Wheels, ete., trans. from the French illus. Campbell, (Announcement.) $0.50. 

P 


of M. Bresse, by F. A. Mahan; new ed., = 


hysiology, a new Manual of —— a Course of | 
with Freuch Measures conve:ted into Enug- Lectures, as delivered by Prof. Kuss,atthe 
lish. New York. 8vo, illus. Wiley. (An- Medical Schovl of the University of Stras- 
nouncement.) $2.50. = bourg, ed. by Mathias Duval; trans. trom 
Insurance, Fire Insurance Cases, being a Col- | A the 2d and rev. ed. by Kobert Amory. | 
lection of all the reported Cases ou Fire In- Boston. 12zmo, illus.  Cumplell. (AD-_ 
surance in England, Ireland, Scotland, and $nouncement.) $2.50. 
America ; from the earliest Period to the Price Bouok, Atchley’s Civil Engineers’ and 
preseut Time, chronologically arranged. Contractors’ Est.mate and Price Book. 
Vol. 4. Covering the Period 1855-64, with David Haskoll. London. 8vo. Lockwood 
Notes and Keierences. Edmund H. Ben- 
mett. New York. Herd Prives—Spon's Engineers’ and Contractor 


< 


strated Book of Prices of Machines, 
Iron ores of Missouri and Michigan. R. Tvois, Ironwork, and Contractors’ Material; 

Pumpeliy, T. H. Brovks, and ‘Adolph 1876. London, 4tv, illus. Spuns. 
Schmidt. 2 vols, New York. 8vo, text. 

folio plates. Putnam. $10.0, Printer’s new Hand-Book, a Treatise on the 
Labor and Capital. Couflict of —— —— ; Al- Impositiou of Forms, with Tables of Sixma- 
8. Bolies. Phuadelpnia, 12mo. Lip- tures, etc. Geo. H. Bidwell. New York. 


Maps ; Account of the Methods and Processes Printing, the Invention of —— a Collection of 
Veale’s 


ss adopted for the Production of the Maps of — Facts aud Opinions descriptive uf early 
1s 


the United Kingdom, drawn up by Officers Prints and Pluying-Cards, the Block-Books 
of Royal Eugineers employed under Lt. of the 15th Century, the Legend ofthe Sou- 
Sir Henry James, R. E. London. rens, Jauszooncuster, of Ha‘laem, and the 

a to, illus. (Van Nostrand, New York.) Work of Johu Gutenberg aud his Associates. 

Theo. L. De Viune. Ist part. New York. 


‘Mechanical Engineers, Institution of —— vo, illus. Hart Co. $100. | 


Meteorological Instruments. Instructions in = Karning of Employes. George H. Bidwell. 
the Use of —— ; Kiobert H. Scott. London. York, 8vo. $2,000 
(Van Nostrand, New York.) Punctuation, general Kules for —— and the 

ase of capital Letters. A. S. Hill, uew ed. 

rev. und enl. New York. j 


Quantities and Measurement. (Weale’sSeries.) 


Mining, the Explorers’, Miners’, and Metal- oi 

 Jurgisis’ Companion, J. 8. Phillips. ot the Board, for State of Massachusetts, 

__ed., illus, Buston. Phillips. $11.00. January, 1876. Boston. Svo, 
John Monry, Currencies, and Bauking. Charles Railway Map of metropolitan —— 
inderthe Moran. New York. 8vo. Brentano. $0.40. ways, and miscellaneous Improvements ior 
: Music, generzv] History of the Science and Season 1876. Staufurd. London. Stlan-— 

Practice of new ed., with the Autbor’s Jord. 78.60, 
Posthumous Notes. John Hawkins. 2Vol. Rules of Order, Pocket Manual of - — Ao ye 
ee deliberative Assemblies. Part 1. Rules 


8vo. Novello, 408, 
Musical Terms, a Dictionary of—John Stainer of Order; a Compendium of parliamentary 
and W. A. Barrett. London. 8vo. Novello. | Law, based upon the Rules and Practive of © 
16s.  ongress. Part 2. Organization and Cun- 
amentary - Natural Science, a short History of —- —— of Business; asinuple Explanation of 
and of the Progress of Discovery, from the the Metbous of organizing aud conducting 
Gazetteer Time of the Greeks to the preseut Day. A. the Bus:nessof Sucieties, Copveutious, and 
vo, illus. - Buckley. London. 8vo,illus. Murray. other deliberative Assemvlies. Henry M. 
Robert. Philadelphia. Smo. Griggs. $0.75. 
Survey of . 4 Nature, Lessons from ——, as manifested in rs Sewage, a Guide to the sewage Question for 
sical Geo- and Matter. St.George Mivart. (Lon- 1876, treated from asanitary, economical and 
reprint.) New York. <Appletons. (An-— Point of View; in 2 Parts. H. 
mouncement.) j= Hoffert. London. 8vo. (Van Nostrand, 
Nautical Magazine for 1875; newSeries. Lon- New York.) $0.40. 
don. 8vo. Simpkm. 15s. Science Gossip, 1875. London. 8vo. Hard- 
Navy Register of tue U. S. to January Ist, wicke. 58, 
4 1876. Washington. 8vo, Progress 
Ornaments, modern Gothic -—— E. Plassman. Naturai Science, und the Progress ot Dis- 
__ New York, large folio, 32 photo-lithographic aa covery, trom the Time of the Greeks to 
plates. Lindema $12.00. the present Day, for and young 


n. 


Geometry, Descriptive ——J. F. ‘Heather, 
Lon- — 
4 
Infor- 
enten- | — 
— 
George 
of «Proceedings, November, 1875, Birmingham. Prompt Computer, for the Use of Book. News f 
the ele- 8vo. Hardwicke, 10s.6d. am 4 a: 
ie 
; 3 
| 
a 
— 


‘Persons. A.B. Buckley. NewYork. - 

 (Announcement.) ‘ary counts for 1874. (Parliamentary Reports.) 

ao A. Proctor. Loudon. 12mo. (Van Nos- Weaving, a practical TreatiseontheConstruc- _ 

trand, New York.) $0.7 of the Power Loom and the Art of 7 

wed “Screws, Theory of ——: a Study in the Dy- a Weaving all Descriptions of Texture 7 


- namics of a rigid Body. Robert Stowell - duced by Leaves of Heddles, Alexander 
Ball. Dublin. 8vo, Hodges. 108.64. Brown. New ed. 12mo. 
Slide Rule, C: Hoare. lzmo. (Weale’s kin. 38. 6d. 
Series.) London. 12mo. Lockwoud. Weight Calculator ; being Series of Tables 
"Steam Machinery, Report of the Trialof—— upon a new and comprehensive Plan, exhib- 
~ U. 8. Revenue ‘Steamer “Gallatin.” iting one Reterence the exact Value 


progressive Rates, from 1 Penny to 168 ~ hil- ‘ge 
tings per ewt., and containing 186 0C0 direct 
Code, ‘evo. Answers, which with their Combinations, 

Hamilton, _ 25s. consisting of a single Addition (mostly tobe 
Telegraphy. Preece,and J.Sirewright, performed at Sight), wi!l afford an Aggre-— 
_ (London reprint.) New York. 12mo,illus. — gate of 10 266 000 Answers. Henry Harben. 
Appletons. _ (Announceme Do. ‘London. New ed., carefully rev. London, «BVO. 
_ Tide Tables tor 1876. ie. Government Weights, &c. 9th Report of Warden of Stand- 
Publication.) London. svo. 3s.6d. ards. (Parliamentary Report.) London. 


Timber Importer’s, Timber Merchant’s,and 8vo. 3d. 
—— Measures and Money of all Nations, q 


Builder's Standard Guide. Richard E. 
2d compiled by F. W. Clarke. New York. 


Lockwood. 33.60. —12mo. (Van Nostrand.) $1.50. 


‘Trigouomety, Ww almsley (John), an introdue- -Woodsand Forests. 53d Annual Report. Par- 
tory Course of Plane —— and Logarithms. ___liamentary. London. 8vo. 28.6d. 
Walmsley. 3ded., rev., cor. »andinp riting, Origin anu Progress of as well 
London. Hodgson & Son, 2s. 6d. hieroglyphic as elementary ; illus. by En- 
unnel,Channel Tunnel Reports, Correspond- gravings taken from Marbles, Manuscripts, 
emcee, &c., Maps. Report.) and Charters, ancient and modern ; also 
London. 8vo. 3s. Account of the Origin and Progress of 
- St. Gothard Tunnel. Daniel K. Cluck. Printing. Thomas Astle. London, 4to, 
‘Minutes of Proceedings, Institution of illus. Chalto & Windus. (Announce- 
the Franco-German Ist Part : Book, Everybody’s -—— 1876,a usefuland 
tory of the War to the Downfall of the Em- z popular Annual, containing Something for — 
~ Te pire. 7thSection: Advanceofthe3dArmy, — Everybody all the Year Round. Landon. 
and of the Army of the Meuse against the Wyman, 6d. 
Army of Chalons; Battle of Beaumont, | “ok and Geology of Persia. W. T. Blan- 
with Plans, a general Map, and numerous — _ ford; with Narratives of Travels by Majs. 
 $ketches; trans. from the German official Lovett, St. John, and Evan Smith, and an 
r Account at the Intelligence Branch, by F. Lovett St 3 by Sir Frederick Goldsmid; 
H. Clarke. (English: Government Publi- new gages 2 vols. 8vo, illus. Mac- 
cation.) London. 8vo. 68. milian & York.) (Announce- 
‘Wester, a Guide to the microscopical Exami- meut.) Ae 
nation of drinking Water. J. D. Mac — << for Students: a Hand-book—C. Carter — 
London. 8vo, illus. (Van Nostrand, —— Blake, with Preface by Richard Owen. 
New York.) $3.7 15. London. 8yo. Daldy & Ibister. 1s. 6d. 
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DONATIONS ARE ACKNOW LEDGED AS FOLLOWS: 

R. C. Bacot. Jersey City, N. From A. D. Briggs, Springfield, Mass. : 


of the itiparian Commissioners Seventh annual Report of the Board of Rail- 
Jersey for 1875. Newark, ~ road Commissioners. January, 1876. 
From A.S. Barnes & Co., New York: ‘tod. (2copies.) 
‘Treatise on the Theory and Solution of Algee From John ©. Campbell, New York: 
braical Equations. ie. Regulations establishing a Scale of Water 
5 York, a * ie for the city of New York, by order of 
“Anoual Report of the Board of Health of as Re. rom Joseph P. Davis, Boston, Mass.: 

Louisiana. 1874, New Orleans. Annual Report of E ngineer for 
Report of the Levee Commission of Engineers Boston. 2 copies.) 
— of L ouisiana. New Orleans, 1876. > ‘From the Department of the Interior— 
From Arthur Beardsley, Swarthmore. Washington, D. 
Seventh aunual Cat:logue of Swarthinore Col- Bulle tin of the U. Ss. Geviogical a ena Geoxra- 


of Siockholders, 
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— 
— 
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‘From James | B. Eads, St. Louis, om Latimer, Meadville, Pa.: 
waz Address at Opening of New Hail of ‘Report of Proceedings of Meeting of Road 
= «Coen Merchants’ Exchange, in ouis, Mo., a Masters of the Atlantic & Great Western | 
Dec. 21, 1875. R.R. at Meadville, Dec. 2d, 1875, with Ap- 
< = of Trial of Steam Machinery of U. s. From Edward 8. Philbrick, Boston: 
ee Kevenue Steamer ‘Gallatin,’ at U.S. Navy Final Report of the Water Commission 
_ Yard, Boston, December, 1874, January,1875. nee the Town of Brookline, Boston, 1875. _ 
‘ oa From Albert Fink, Atlanta, Ga.: oa OM wy Register of the United States, to January 
Annual Report of the Louisville & Nashville 1, 1876. Washington, 
R.R.Co. 1873-4 and 1874-5. Louisville. Official Army Register, denuery, 1876. 
~The Boston, 1875. (eopies) From William C. Potter, Supervising 
James B. Francis, Lowell, Mass.- Architect, Washington, D.C.: 
Life and Works of.Count Rumford. — Phila- mg Annual Report of the Supervising Architect 
delphia. 6 volumes. to the Secretary o of the besa for 1875. 
From 8. T. Fuller, Philadelphia: Ww. New ¥ 
_ Thirty-eighth annual Report of the Philadel- From filnor Roberts, New Yor 
phia, Wilmington & Baltimore R. R. Co., for Proceedings of advisory Commission of Engi- 
Year ending Oct. 31, 1875. Philadelphia,  -—«s€eF# convened by James B. Eads, to con- 
’ Orleans. 7 
_ from Minutes of Proceedings, Session 1874-5. “rom Fairman Rogers, Philadelphia: — 
Vol. XLII. London. atalogue of the Rogers’ Engineering Library 
M al E _the Unive reity of 
From Louis M. Knapp, Buffalo, N.Y. 
Sighth i Ninth R t ‘of the Board of 
venth annual Report of the inth Reports 


W aterbury Water for term 
Water Works for eating Dee, 31, 1875, Hartford. 


“AN NOUNCEME NTS 


MretiNas : The next ak meeting of the eg: At the regular 1 ‘ehiiie of the Society, April 
Board of will be Wednesday, 5th, the paper of Benjamin S. Church, C. E. 
of New York, “ Notes and Suggestions on the 


RE Croton Water Works and Supply for the Fu- 
will be ot the paper 


and Waste of Water delivered by public 


Works,” by James H. Harlow, C. E., of + ment—as follows :— a 
ton, Mass. -» Will be read, and other matters ‘* Notes and Suggestions on the Croton — wes 
7” The next stated mee tee of the Society will 


be held Wednesday, March 15th, at 8 o'clock OF AND 


when excerpts from the note-book of copy of the preamble and resolutions refer-— 


u 5 Simeon 8. Post, C. E., late Member of the’ _ ving to the work of the U. 8. Board to test é 
Society, referring to early engineering ques- — _ American Iron, Steel and other metals, and 


ie tions connected with the New York & Erie asking an appropriation of $50 000 for future 
; ee R. R., will be read, and selections from — operations, which were adopted by the Board — 


respondence with members presented; after of Direction, February 9th (see pages 17 and 


the formal will be given to 99), will be sent to each member of the So. 


conversation, ciety, and he is requested to bring the 


£ the Societ to the attention of Members of Congress with 
HE CENTENNIAL Commtsston of the Socie whom he may be acquainted. 
meets on W ednesday evening, at 8 o'clock, 

GS. 


issue 
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| 
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— a i a 
also 

Carter ‘The next regular meeting 
o’clock P. M., when ballots for members will ‘B® discussion, 

— 
. Bos- 4 — 
— 
‘or 1876. 7 
of the er the Society adjourns. ¢ the Index is deferred uutil March 


"LIST OF MEMBERS. 


vater Works, South 
“Framingham, , Mass January 


Pa... 


ONG, THOMAS (J. 28 
THR Ch. ng., Works, 


PONTZEN, E RNEST Ic. M. Civil Con’ g , Vienna, Austria. Fetmary 1, 


Jouuws H... U. S. Eng., 3 West Houston St., 
ANGES AND CORRECTIONS. 


East ‘St., ‘New York. 


Eng., N. Rochester, N.Y. 
VAN WINKLE, AR B....E ng. and or Openings, Dep’t Public Pa 
11 East 45th St., New York, 
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(Abstract of such as may be of general interest to members.) % 


vote on to ship w was iat the follow- 
ing dee ls ared e ‘lected mbers, Messrs. John ‘Collinson James of Kings- 


_ton, C an., and J. Howard Johnson of Mollendo, Juniors, 


and W aste of W: ater deliv ered by Public Works,” ” was read and discussed 
al report on ‘the “ Pr rogress | of the Jetties at the South Pass of the Missis- 
sippi,” made January 18th, was pre esented; an accompanying chart and 
' — were exa ned by members 3; atten ntion wi as also called toa a prop- : 


osition before House Congressional C ommittee on Banking and 
Currency to estal lish a science of m mney. ‘ 
Charles Macdonald referred te “the paper T ‘on the “New Portage 
Bridge, and gave the results of a recent examination ‘of the m: usonry 
1 that structure, which showed that although the piers were — 
c strong jnartbe to sustain the wooden bridge, they had sensibly yiek led 
ron one consequence of the greater concentration 


the fall of an iron in Meadville, Pa, one "Galen 
a 


- Pearsons of F ebruary 15th, describing a nite of the discharge of water 
in and long mains, were read. 


messages are “exhibited specimens of of 


“manuscript d d drawings, and invited members to witness the w a : 


| 
| 
| 
| 
— 
— 
| 


a 


cis Collingwood made a state ment of the quantity of masonry in 


4 


piers anchorages of the East River bridge. as compared with 


of the Society, containing records: which refer to 


i ns considere din the loc: ation and const 


OF HE BOAR OF DIRE 
Marcu Ist, 1876.— stated meeting was held at 3 ‘lock 2, 


J Proposals | for admission to the S ciety were considered, and other 


outine business transacted. 


Reference wa us made toa “Bill to est tablish a Bureau of Are ‘hitecture” 


ithe Treasury De :partment, prepared by ‘the Board of Trustees « of the 


ae [Institute of Archite cts, and introduced in the House of Repre- a0 : 
sentatives, February 7 7th, and to a modification of the same, prepared by 
illis am otte r, Supe rvising Are hitect of the Tre: De partment; 


if 
Opies of ea eac ch were | presented, and the. matter re fer wre to. the Co 


to secure Nation: al Recognition of the Society, 


Aresolution that By-Law, Section 3, be: amende by inse rting Minine 
Engineer or Mechanical Engineer? after—“ has graduate d as Civil Engi- 


4 neer,” ’—with t the question, what is meant by the term “C ivil Engineer 
was considered, and the whole reterred to Messrs. Holley, , Roberts. and 


- Bogart as a committe e, to report to the Board what changes in regard it: iz, | 
the matter should be made in thi the ¢ and By- “Laws. 
Henry R. Worthington, Thomas ( . Clarke and harles Bender were 
fa appointed a committee of the Society to confer with a committee of the 


Institute of Mining Engineers, appointed at its mee wine. 


oa communication W ‘illiam J P. "Shinn, of February 28th, relating 

to experiments on 1 railway traction with th the dynograph of si H. 


of Cleveland, O., was presented and referred. 


NOTES AND “MEMORANDA, 


THE CENTENNIAL COMMISSION ¢ OF THE 


the Centennial grounds in Philadelphia were at this meeting 
r= February 26th, the room and gallery in mitte 2e to fit up the space of the Commission, a 
_ the Main Exhibition Building assigned for its “to take charge of and distribute the objec to 
during the Exposition’ were for exhibition, and to arrange 


details of their exhibition. is 


aE 
it 
| 
# 
| 
F 
|. 
— 
— 4 


should ‘reports, 
pemting this subject as will tend to give re 
Visitors a correct idea of the present state of 
is that the American Institute our in regard to and Sani- 


‘tf the | Main Exhibition Building adjacent to nish the means for writing a memoir, which es 
those of the Commission. ‘Space elsewhere has — shall serve as an exhaustive historical state- 
= ‘been offered tor the Metallurgical Exhibition 7 ment of the progress attained in these depart- 
the Commission, should it be required. ments of engineering, for and 
_ The rooms of the American Institute of Scr: inconvenientfurm, = 


It can aid in any way in the = 


au 1 be ope 
_ John Bogart has accepted the scale which will be of use in ssliedaias memoirs 
of Resident Secretary of the Commission, and __ will be duly credited, and though it is desir- 
_ entered upon the discharge of his duties. ie: able to have such materials collected early, | 
At the meeting March 15th, it was 9 any that can be furnished during the Exposi- 
that, by partial reports, subscriptions to the tion willbe gratefully received. 
fund of the Commission alre eady a amounte ed —s- Plans, photograpis, models or illustrations, 
in any torm, intended for exhibition, should 
— bik be forwarded as soon as possible, in | order to 
secure their proper arrangement. brief 
ON SEWERAGE AND explanation should be attached. 
ING.*—It is desirable to present at the Expo- _ You will confer a favor by sending any con- | 
sition such drawings, models, photographs, _ tribution, however ewall, that will further the 
object, and also by with other 


* J, Herbert Shedd of Providence, R. I., persous who would 


Chairman, ducing them to do so. 


as taken in approvai of plans and a e quantity of work 
and work ot the United States Board appointed during the past year; that the testing machine 
to test Iron, Steel and otber. metals, by verte _ is being very elaborately constructed, and is 
bodies, as follows :— nearly finished; that a competent chemist 


N AND ASSOCIATION. 
‘a furnished for his use ; that data concerning 


Representatives nited States of | siected, have been collated, arranged 


tn ¢ ongress asse tabulated, and will soon be ready for presen- 
Whereas, The Executive Committee of the tation to the public; that such tests as could» 


i American Iron and Steel Association has en _ be made with the machinery accessible have | 


interested in the results to be expected been determined by the proper committees’ 
from the appointment of a Board of scientific 


a the Board; and that as a consequence the 
- gentlemen to test iron, steel and other metals, — “appropriation made one year ago is now 


and therefore has viewed with satisfaction the almost exhausted; and 
‘eppoinsment of such s Board, one year ago, 2 Whereas, The work of the Board to testiron, 
under the author. ty of an Act of Congress, ee - steel, etc., has been so well begun, and prom a 
the appropriation by Congress of $75 000 the accomplishment of such excellent 


the purpose of constructing a testing in the interest of all who manufacture 
machine of large size and special adaptation 


a the requirements of the Board, and of | 
meeting the expenses attending a work so 


comprehensive in its character ; and CURT 


of ships, chain cables, armor, ordnance, 
Whereas, This Committee has asc | buildiugs, docks, light-houses, etc.; and 
ec 


Whereas, The members of the Board are 
Continued from page 30. ‘ "generally ee their time and services 


and all who consume the metals needed in 
the useful arts, including the Government | 
itself, w which is interested in the construction 


— 


— 
q 
; 
— 
| 
— 
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| 
— 
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ai 


i 


a) 


that the Board to test steel, etc., , should engineering science 


4 » continuec , and should be sustained by “Ee That the Faculty extend to the Board their 
fresh appropriation of $50 000; and it there- - earnest sympathy in the work undertaken by ee 
respectfully petitions Congress to muke them, and express the hope that they will 

appropriation. 5 allowed to make their tests in the most 


—Extract from Minutes. 
That we are very mucl t 
Resolved, That the Academy of Svience con 


G 
siders the appointment of the U. §. Board nited States Government has appointed 


Commission for testing iron and steel, ax 
testing Iron and Steel and other materials 


~ appreciate highly the services which such a 
asa very important step in the interests of 
Commission is able to render to the indus- 


tries of our country. 
Resolved , That the Academy of Science of 
4 Board That we are in favor of giving to this Com 
y mission every facility for the thorough and 
their co-operation and sympathy. 
elaborate prosecution of their important 
olved, That committee of three work, and hope that the Government will 
bers of this Academy be appointed to co-oper- 


rovide for its full completion. 


added to the committee, NIV OF Wisconstx.—Resolution : 


"approbation the of the 
Government in providing for an extended 
ScHOOL OF *— series of tests on the strength of iron and 


at a special meeting of the Faculty _ steel. They also wish to record. their 


Columbia College consider the Comsnaiesion for this purpose, 4 
of the “ Board for Testing Iron and Steel and — hope that the experiments may be al-_ 
other Metals,”’ as one of the most important lowed to continue as long as 
ever taken by the United States Govern- value are to be obtained. 


¢ oF aN Iron Bripce.—A member in eral lightness of the trusses, wrote to the 
Meadville, Pa., communicates the following : ane Board of Commissioners, stating that the ree ' 
“_ An accident occurred here, Monday, Decem- maining span appeared very slight for the 
— 20th, which is another example of the ad- duty it might have to perform, necessitating ee 
; =" visability of some action by the Society, upon at least a superior quality of iron, and in 
a the question of proper strains and tests for view of the fall of the other span, with no- 
bridges. T wo spans, about 128 feet in length load it, render the quality quite 
- each, ofan iron bridge across French creek. 
had just been erected under a contract with ia 
the Board of County Commissioners. sent to a qualified person to properly prove in 
.- isan exceedingly slight one, and the =a testing machine, but no action was taken. : 
appears to correspond. Since then, I ascertained the principal 
. The false work was taken away from the dimensions of the bridge and of most of its — 
gecond span on Saturday, and Monday morn- members, and made a strain sheet; assuming 
a ing, while the workmen (some 10 to 12) were a load’of 10 pounds per square toot for snow, — 
- engaged in finishing it —the flooring not yet ¥ and a maximum additional or live load of dll S| 
ei being on the bridge—the structure fell, kill- % pounds per square foot, I fiud that in nearly q 
a ing one man, breaking the limbs of one or — 3 all the members, the strain upon the metal 
and injuring several besides, per square inch would exceed the proper 
From the best information that can be | ob- ~ limit; in many of them going 50 per cent. ne 
tained, the pin that connected the diagonals yord, and for one set of members| would be 
5 ie _ with the upper chord at the end of one truss almost double what it should be. Worst of 
- a away, causing the immediate fall of that a) all, however, the central pin of lower chord 4 
; truss, which naturally drew the other after it. wonld have a strain 2°¢ times what it should 
_ visited the wreck of one span of the bridge be called upon to bear, supposing the pin to 
bts after its fall, and struck = the gen- be fitted in the best manner, which is doubt. 
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1 epen the bridge so that the strain upon none © 
of its members should exceed the proper on the pin running the top 


inging thus an excessive and dan gerout 


of the failure ot the fallen span. There was 

four-fifths the metal of the adjoining one, in is ‘no load upon it that could possibly have pro- 
which the strain was identically the same ;in _ due ed the disaster from undue strain, if the 
several panels, the two main diagonals were quality of the iron was good. _ One pin of de- 
quite unequally strained, thus making one of | fective iron would have been sufficient to p pro- 

<< he them bear a greater part of the load. In one = duce the result, or the workmen may not have 
the entire train comes } one had the lateral in entirely, 
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the Centennial Exhibition, with many valu- 


Habitations of Man in all Ages. Viollet Le Duc © 


(Eugene). transl. by Benjamin Buc knall. 
London, 8vo, illus, Low. ( Osgood, Bosjon.) 
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 « new Work elucidating the whole Subject | 
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Forbes. Richmond. Randolph — 


English. -(Announcement.) $3.0v. 

Hygiene, a Dictionary of , and public 
He-lth, comprising sanitary Chemistry, 
Engineering and Legislation, the dietetic 


erations; on the Plan of the Dictionnaire 
D'Hygieuve Publique of Professor Ambroise 


Jardien. Alexander W. ee Loudon. 
Insects Guide to the Study of—, and a Treatise 


in 
; on those injurieus and beneficial to Crops. 
ACS: Packard, Jr. 5thed. New York. 8vo, 
Kinematics and Kinetics, an elementary Trea- 
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Lace, Honiton, Guide to Making—. 
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the School of military Engineering, Chat- 
ham. London. 12mo, ‘illus. (Van Nost: and, 
ines and Mining, Statistics Olen: —,in 
States and Territories west of the Rocky | 
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avy, Report of the Secretary of Navy, for 


Notes and Queries. 5th series. ah ¥ ol. 4. a 
Office. 108. 64. 


= (War Department) ior year ending June 30th, — 
1875. S. V. Bénet. Washington. 8vo, illus, 
Lou.on. 8vo Kent. 
Philosophy, History of from Thales to 
the present Time. Frederick 


trans, from 4th German ed. by George 8S. 
Morris, with 


and Lrelaud, for 1876. 


Additions by Noah Porter. . a 


yols. Vol. 1. Ancient and Medieval Philo- 
sophy. Vol. 2. Modern Philosophy. Now 
and cheaper ed. New York. 8vo. Se ribner, 


Armstrong & Co. $5.00, 
hilosophy w. thout Assumptions. Thomas P. ie 
Kirkman. London. Longmans. 10s.6d. 
uaternions, an elementary Treaties on -—. 


Seamen’s Annual for the home and foreign — ; 
4 Trade: containing a compleie List of Lights, 


Buoys, Rocks and Shoals. issued during 
1875; useful in correcting Charts and sail- — 
ing Direc tions; Abstract of Board of Trade 

Edi. by W. H. Rosser. Lon- 


Notices. &c. 
don. 8vo. G. Wilson, 2s. 
Science and Industry, Annual Record of —, 
= for 1875. Spencer F, Baird. New York. 
Popular Science Review. ol. Lon- 
don. 8vo. Hardwicke. 128. 


‘Ship, History of —— from her Cradle to her 
di Grave. London. 34d. ed. 16mo. Tegg. 58. 
_ Shipping, History of Merchant = and an- 
Commerce. U.S. Lindsay. 4 vols. 
- Vols. 3 and 4. London. 8vo. Low, Each, 24s. 
Fire Engines, 


Hand-book of modern — 
—— — ——, incinding the Running, Care 
aud Management. Stephen Koper. Phila- 
Remsen & Haffelfinger. 


elegraph Code, 
, compiled for the use of Bankers, 
Merchants, Maunfacturers, 
Brokers, Shipowners,Xc., 
by Author of “ General 
Londou. 8vo. 

Workshop Manipulation. 


delphia. Claxton, 
ities Surveying for India, Mannal of—H. L. Thurl- 
lier and N. Smith. 3d, ed. London. 


Contractors, 
and their Agents, © 
Telegraph Code.” 
(Van Nostrand, New York.y 
Economy of—a. 


pe Logical Method of Learning constructive: 7 

Mechanics. J. Richards. london. 
illus. Spons (New York.) $2.00. 
Writing, the Origin and Progress 


London, 4to. illus. Chatto & Windus. S58. 


for 1875 5 E d. by Charles W. Vincent. Lon- 
don. I2mo. Ward & Leck. 6d. 


Zoology, comparative—. Prof. Orton. New 
ment, ) 
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ADDITIONS TO ‘ye 
A R ND MUSEU uM. 


From R. L. Cocke, New 4° Report of Survey of the best source for ob- 


taining a Supply of pure Water for Char 
leston. 1853. 


at on preliminary Survey ‘for Water 
Supply of Montreal. By Thomas C. 

Report for supplying Rochester with Water 

from Varions Sources. By Stuart & 


_bridge,”’ by Gen. W 
eg the Revolutionary War; framed. es 


From Davis, Alleghany City. 


of Wate o 

“From Prof. 3. E. Hilgard. Washington 
of Superinte ndent of United States Contract for excavating Trenches 
Coast Survey, showing Progress of ‘Surve Water Pipes. A Albany. 1851. 


Re “port of the ‘hief of Ts to 
the Secre tary of War for 1875. In2 2 parts. Jervis on Water for Brooklyn. 1851. a 
| Report to Water Committee of Brooklyn, 
Also communications from the War Depart- April 15th, 1852, on Supplying the City 
ment (each 2 copies) relating to:—appropri- With Water. By William J. McAlpine. 
ation for Prosecution of Work at Mouth of Communication ot Edward A. Lambert, 
Cape Fear River: the Harbor of Charlevoix, _ Mayor of Brooklyn. to the Common — 
the Improvement of Detroit and Council, January 30,1853. 
‘Har iem Rivers, and the Condition of Harbor = Annual Message of Mayor of Brooklyn, — 
of Refuge at Mouth of Sturgeon Bay Ship January, 1854. 
— ‘anal, Wisconsin; the Leak in High Service ~% fe Report ot Water © ommissioners of 
Reservoir. Washington, D.C.: and trans- _ December 8. 1851. (79 
‘mitting Reports; —of 8. T. Abert on Surveys Analyses of Water in Vicinity of Cincinnati. 
the Eastern Branch of Potomac River, ‘By John Locke, M. D., and Joseph N. 


munica'ions of W. 3 Mc renee and J. B. 


Loc ke. 1853. 


and of other Rivers aud Hirbors; of Board 


Bi of Engineers on channel between Staten 
Pe. Island aud New Jersey; of C. E. Blunt on 
5 Harbor of Vermillion, O.; of the Chief of 


Engineers upon Extension of Navigation 
_ from Chesapake Bay to tamlico Sound: the 
Improvement of Ship Channel between 


Mouth of San Jacinto River and Bolivar 


Channel, Galvaston Harbor; and on Removal 
ot Obstractions to Navigation of Mississippi 
River near Fort Madison and Burlington, 
Iowa; of W. P. Craighill. on Survey of Elk 


River, West Va.; ot F. U. Farquhar, on Sur- | 
vey Os River, Wis.; of G. 


on Canal to connect Wabash 


; of D.C. Hous- 
on “of Racine Harbor, 


 Wis.; of W. E. Merrill. on Survey ot Mo- 
" mongahela River, &c.; of J. H. Simpson, on 
Survey of Mississippi River between St. 
Louis and Cairo; of G. Thom, on Survey 
of Martinius Island Harbor, and Belfast 
_ Bay and Harbor, Maine, and Ipswich Bay 


and Harbor. Mass.: of G. K. W arren, on ) = of the Inspector General; 


Survey of Little Narragansett Bay. R. I. 
of G. Weitzel, on Louisville and bag 
Canal Co., and on Saginaw River, Thunder 
Bay, Clinton and Au Sable Rivers, Mich.: 
and ot J. M. Wilson, on oh ll of the 
Mouth of Big Sandy Creek, N.Y. 
W. J. McAlpine, N.Y.: 
— on the Water Supply of Philadel- 
phia, by the Commission of Engineers. | 


 cellaneous. London. 1850. 


No. Reports and Evidence 
—medical, chengcal, and mis- 


3d Semi-Annual Re port Water ommiis-— 


sioners. Chicago. 1853. 
% Report of Cochituate Water Board 852. 


Annnal Renort of watering ommittee 


Philadelphia fer 1852, 
Revort of Lieut. " Meigs, with Surveys, 


Plans and Estimates, for Supplying W: 
ington and Georgetown with Water. 


‘The following are in French: 


Completion of the Sewers and mont 


ot their Waters. Paris. 


M. Belgrand. 


‘Fall of Waters of the Basin of the Seine in. 


a Summer and Fall of 1874-5. E. Belgrand — 
and G. Lemoine, (2 pamphlets). 


Hvydrometric Service of the Rasta of the Seine. 
Observations made 1n 1871, 2,3. By M. G. 

~s Lemoine, under Direction of M. Belgrand. 

the Sewer 

Monthly Meteorological Bulletin of the Scien- 
tific Association of France. ‘Dec., 1871, 

Paris. 


Nov. 1873. 2 vols. 
on Rising of the Waters of the ~~ 


its Tributaries; Sources of the Basin of the 
Seine, Hydraulic Studies—the Seine; Con- 
- dition to be sought in Determining the 


fi 1 Ww a 
Philadelphia, 1875. (Copies for distribution. Sources for supplying Paris with anor, 
Water Works Reports, 1853, one volume.: — aia 
Supply of Water tothe Metropolis, Appen- 


and Hydrometric Service on the Basin of the 
Seine. ByM.Belgrand. | 
Peat in the Valley of the Seine. M. Belgrand. 
Rivers of the North. Centre and 
South of France. M. Belgrand. | 


Report of Committee on Water, with Re- 
Report of the Water of 


boken and Jersey City. 1852. ag 


tal Gat 


ports of Engineers on new Aqueducts of 


| 
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’ . Preliminary. 

i of Rains and Current of Water in 


Basin of the Seine duriug the quaternary 
Epoch. M.Belgrand. 


Water Courses of the Valley of the Vanne. 
Water.—Roman Aqneducts. 
Paris. 1873 
From Mrs. 


Belgrand. 


. Post, Jersey City, N.J 


Manuscript Note Book of the late Si meon 


Post, C. E., contaming Reports and Data 
relating to the Construction of the New 
York and Erie RR. ‘ethene 
From Alfred F. Sears, Piura, Peru : 
anit of national Corps of Engineers of Peru. — 
Vols. I, Il. Lima. (Spanish. 
Tal From Admiral B. F. Sands—Superin- 
tendent U. 8. Naval Observatory— 
Washington, 
and MeteorologicalObservations _ 
during 1873, at the U.S. Naval 
W. Sooy Smith, 
As as Annual Report of the Supervising Architect 
_ to the Secretary of the Treasury for 1875. 
a 
_ From Robert H. Thurston, 


Hoboken, 


he Globe Rolling ¥ Mill C Co, (Several al 
copies. 

Necessity of a mechanical its 

Province and Methods, by R. H. Thurston. 

Philadelphia. 1875, 


‘and 
Brom D. Van Nostrand, New York: German, 


Catalogue of American and Foreign Scientific 
Books, 20th ed. New York,—(Copies for 
distribution.) 
Van Nostrand’s nce Series:— 
Chimneys for Furnaces, tire- places” and 
Steam Boilers. R. Armstrong. 1873. 

“ ‘am Boiler Explosions. Zerah Colburn. 

of retaining Walls. 


Proportions of Pins used in 


Practical Designing 


Bridges. 
F. Butler. 


Charles Bender. 
utilation of Buildings. 
1873. 

Designing and Construc tion of. ‘Storage 
Reservoirs. Arthur Jacob. 1873. _ 
Surcbharged and different Forms of Retain- 

ing Walls. James S. Tate. 1873, 

Short Treatise on the Compound Steam 
Engine. John Turnbull,Jr. 1874. | 
*F uel. C. William Siemens. The Value of 
- Artificial Fuels as compared with Coal. 
Compound Engines. Trans. from French 
Arches. W. Allen. 1874. 
Pree tical Theory of a Arches. Wil- 


From W Villiam Ww. w m.Y¥.: 

ne hird Annual Report of Board of Yonkers — 
a, ater Commissioners. December, 1875. | 


(C opies for distribu- 


= 


W. Allen. 1875. 
Bridge and Tunnel Centres. B. 


Mc- 

Safety Valves. Richard H. Buel. 1875. 
-- From Francis H. Vinton, New York: 


oy Catalogue of the Officers and Students of ees 
School of Mines of Columbia College, New 
York, 1874-5. 


From Henry D. Whitcomb, Richmond: 
Annual Report of the James River 
nt Committee, transmitting — ait 


their Engineer, January, 1876. 


Drawings and Plans of Centennial Buildings 
at Philadelphia. Lithographic sheets. 
~ sige of Timber and Iron from various 
Parts of old Trenton in use 


“4 


New York. 
‘a rom William E. Worthen (of Com- 
a mittee of Experts), New York: nad 
a Reports on the Trials of Pamping Engines, 
Milwaukee Water 1875. (A copy 


From H. R. W New York: 


(Copies for distribution.) 


Me morial of the Opening of the N. Y. & C 0- 


New York, (1876. 


ada R’y. 
‘By-Laws of the Union of German “Architect , 


Engineer  Bocieties. Berlin. 


Paris Universal Exhibition of 1867—Catalogue 
of the British Section—with a statistical In- 
troduction and an Appendix. London. 
1867. 
ie Plan of the City of New York and Envy 
“ind Surveyed in 1766 and 1767. | : 
_ Proceedings of General Meeting of the Ger- 
- man Architect and Engineer Societies at 

Sept. 23d to 

< Proceedings of Railway Conductors’ Associa- 
tion. Eighth International Convention in 
New York. October 27th, 28th, 1875. Offi- 
gial Report. Columbus. 
ef Reference Catalogue of current Literature. 

t New York. 1875. F. Leypoldt. © 

— of the Society of Universal Know!- 

edge at Dresden. 1875. 
numbers. 

- Rules and Regulations—for running ‘Traine 
and the Government of Employes on the 

following Railroads (each one volume): eg 
Atlantic & Great Western R. July 1 

Cleveland & Pittsburgh R. R. an. 14, 

Ry. Oct. 1, 1866. ‘New York. 


liam Cain. 1874. = Jake Shore & Michigan Southern Ry. Co. 4 


‘ee ‘tical Treatise on Gases met with in 


Coal Mines. J. J. Atkinson. 
Practical Treatise on Friction of Air in 
Mines. J.J. Atkinson. 1875. 
Skew Arches.—Advantages and Disadvan- 
tages of different Metheds of Construc- 
ty tion. W. Hyde. 107. | 
Graphic Method for Solving certain Algeb- 
vraic Problems. George L. Vose, 1875. 
Water and Water Supply. Ww. H. ‘Corfield. 
1875. 
"Sewerage and Sewage Utilization. 


1875. 


Michigan Central Railroad Co.’s Inatrac - 
—_— for working | Telegraph Lines. 
Pe ‘nnsylvania R. R.—including the Sub- 
_ stance of General Orders issued pre-— 
vious to April 1, 1864. Altoona. 
Philadelphia & Reading R. R.—for Con- — 
ductors of Coal and Freigh Trains. 
_ Specificetions and Drawings of Patents issued 
from the U. 8S. Patent | Office | for r July, we oa 


Joseph M. Wilson, Philadelphia: 


26th, 1874. Berlin. 
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Board of Direction will be held Wednesday, be added J 
April 5th, at 3o0’clock p. m., for the transac- tunnelling, with table showing location, 
ion of regular business. length, cost, rate of driving, machinery used, 
The next regular meeting of the Society  &e., &e. Returns of South American work © 
will be held Wednesday, April 5th, at also been applied for. 
o’clock Pp. M., W yhen ballots for members will ngineers throughout the country are asked 
Be be canvassed; the paper by Benjamin Church, ag to assist in collecting data, and to forward 
ne C. E., of New York,—*‘ Notes and Suggestions — facts in their possession relating to tunnel 
on the Croton Water Works and Supply for the construction. If desired, manuscripts and 
a Prof. Robert H. Thurs- _ drawings will be returned. The Secretary 
ton, of Hoboken, N. J., will explain the con- will send to applicants a circular giving a 
struction and workings of Dudley Sees - general ech heme of the subject 
(referring to the measurement of railway 
_ traction), and other matters will be taken up. 5am DoNaTIONS To THE LIBRAR 
_ The next stated meeting of the Society will e others are asked to contribute regularly to the 
ge held Wednesday, April 19th, at 8 o'clock library of the Society, copies of government, | 
P. M., when Robert L. Cooke, C. E., of New ‘ municipal, railway, canal and other reports, 
York, will read a paper on the “ History of specifications, profiles, maps, photographs 
ge Lehigh Coal and Navi; gation Co.,”* and — rs and like matter, making up the record of en- 
- selections from correspondence rec vet will c. gineering operations for the past or present, 
presented; after the formal an and toinform the Secretary where such may 
hour wiil be given to conversation. Ne had. Duplicate copies are desired, for 
the regular meeting of the ‘tramemizsion to foreign societies in return for 
$d, a paper will be presented on “* E ngineering — _ works collected and sent to this library by 
Services, their Value and Compen nsation.” a them; also for exchange with members and > 
 others-who wish complete sets referring to 
partic ular subjects. In order to gather material 


ow considered of but little value, but of great 
except when a the Society is held future importance in the history of the public 
onthe same ovening—ena 

© 


TENNIAL of the soci ty 


_ works of this country and a comparison of — 


their economical results, donations ane it- 


PapeER HAS BEEN RECEIVED for p presenta-— 


1 to the Soe iety—since the last announce- way refer to their ocmeeentinn or operation. 


-APE OR THE NORMAL MED: ou 

~The Theory of continuous Girders in Rela- PaPERs EDAL sh ~<a “a! 
a ten to Eeonomy in Bridge Building suk be presented before September Ist next. The 

) 


les Bender, March 9th, 1876 Se, ety eee conditions of award are set forth in the Geode 
or, Mar 

of Rules heretofore published in Transac- 


AMERICAN TUNNELLING. Mr. snry S. tions; a copy will be furnished to applicants. 
Drinker, Mining Engineer, is engaged in. GE, 


, ing 1 treatise on this subject. 
the Society, each member has been re- 


er been com- 
piled in Americ a, and the principal English 


self, of the usual card size, as a meansof — 
record is Mr. Simm’s account of the 
promoting sovial recognition and intercourse. 


in constructing two tunnels in 1844. 
who have not complied with thig re- 


v ew tunnel is started, the engi- 
quest are specially asked to aid in making the 


i: ge ly pu o much trouble in f , ia ‘ 
r edihg wo as 
their phote graphs, with Pp 


determine on the most advisable cross-section _ 


adopt, if in rock, and what thickness of 


masonry has been deemed advisable in soft 
ground, what rate of progress has been at- me 
in various materials, and at what cost, Society their headquarters. 
ke. .» ke. _ Ex in the case of fe fow isolate ds with other parties may be kept here; and 
for such, and similar personal matters 


— 
— 
— 
“a 
3 
— 
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ne 
— 
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PROCER DINGS 
“April, 1876. 


oF MEETI IN 


OF THE SOCIETY. 


6.—A regular meeting was held at 8 o’cloc P.M. 


The vote on. admissions to membership was canvassed and th 
ing dee lared elected -—Corresponding Member, , Charle Oo. im 


John E. Earley of Somerset. Ky. ; 
; Charles Latimer of Meadville Pa; illiam Me Clintoc 
ille, Ky. ; Charles Mac Ritchie} of Wis. ; Robert Moore 
St. Louis, Mo. ; John ‘Nichol? of f Milwaukee, Wis. George 
— isner - of Detroit, Mich. ; and Juniors, Charles E. Billin of Philadelphia, 
a., and Edwin E. Glasken of New York, 
A communica ition from George W. R. Bayley of New Orle: Is, di ited 
March 31st, enclosing profile of South Pass. bar, showing ] progre ss to that 
date, of improvement at the mouth’ of the Mississippi, and one from 
James: B. Francis | of Lowell, Mass. , of the same date, referring. to the 
P failure of the dam of the Leicester reservoir of the Worcester wot works 
were read. Ske tches “accompa anying the latter were examine d, and an 


account of the amid Ngan given, by John T. Fanning of Manchester, Bet, 


_ Discussion of Notes and Sngestions on the W ater 


+ Became Associate, November Ist, 1872. 


— 

— 
on — 


aaa ae Providence, R.1., dated April 4th, were read ; the discussion was con- 
i tinue by Francis C ‘ollingwood, J. James Grom, Benjamin S. ¢ Chureh, 
Alfred W. Craven, Julius W. Adams and Cope S. Greene ; : and further 
dise ussion h was postponed to the meeting » April 19th next., when a paper 
deser ibing as Water Conduit under P ressure,” John T. F anning: will 


obert ‘AH. Thur made | ‘son D remaris 


4 


affecte by Time, to the Society ; illustrated them by 
exhibiting typical strain | diagrams, obtained by the results of ex- 
periments on transverse strength, which were in progress at the Mec hani-— y 
al Laboratory of the Stevens Institute | of T echnology. 


am A of each class was nted, bare of which exhibited the e 


| to the 


After consideration of the two the fc lowing. we w rere offered 
4 
port upon the r recent failure of the da di am at W Vore cester, M ass. ‘the Sih 


esolred, that a committee five (named in ve solution ) be 


pon the resistance ¢ of railway such to be 


0 e and report: up 
without expense to the Society. 
ia” a Robert L. Cooke, C.E., of New York, read a paper, giving the “aie = 
ry of the Leh high and mg , and its Ww orks.” 


to the mee ‘ting May 3d next. 


Me Alpine, datec a April 18th, were read, cand further dise ussion was 


; bie: * He p pr roposed to present a note accompanied by fac similies. of these typical strain- a - 


s and referred to the fact that the discovery by himself of the “exaltation of the elastic limit _ 


torsion, by Com. Beardslee in tension, and again by himself in transverse strain of ease’ of 
the first class, seemed to indicate that the nes was undoubtedly molecular. dye _— 


ar 


© 
ba 
< 
il 
im 
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a 
= 
4 pression of the elastic limit and flow. A third bar was very elastic and 
3 brittle, and exhibited both flow and the depression of the limit of 
He next took up the subject of railway traction, and referred 
Dudley dynograph_ as a means of determining the same, illustrating fis 
| 
a 
¢ 
P| 


th 
wr 


: pro- 
for pamission to ‘the. So Society we ere considered an routi 


ae A statement was made i in regard to the ac tion « of ‘the hein at ‘& pre e- 


ceding meeting, relating to sane on railway traction, ‘and the same = 


_ Mr. . Holley, of the Joint Committee of ‘the America an Institute of 


iy Permission was given to the Centennial Commission to exhibit at the 
‘4 International Exposition, drawings, photographs and models of the So- — 


cie ty, and an invitation was extended to forei ‘ign engineers, members of 
associations in communication with the Society, to attend Ei 


JA session was held in the evening: the resolutions offe ‘the | 


NOT ES. 


ha ave in tl science. it 
first of these two ie the ‘author’s “a of those leaders who thus reason; the mam — 
_mentof bis subject, the elements of graphical of t science does not care w ‘ther 
Statics; it is not designed to be acomplete 
treatise ; indeed, he clearly states that 
purposes—such as arithmetical opera-— 


tions, calculation and transformation of areas, opinion, is the reviewer 


_ many more—this method, though devel- fa and to a great extent, the author of Graphical — 
: oped for these uses by its votaries, does not | _ Statics, and such often do positive injury to- 
with his approval. advance of art at least, if not of science, 

_ Just how far it p»ys—to use the commercial _ by spending their energy and of those who- 
wahinwbe employ the graphical method in the a follow them, upon vast fields of work outside é 
pursuit of an engineering practice, and when | be _ of our present every day needs and life; and, 
or where it is more expedient to calculate as of what is still worse, upon branches of scie nce 
_ old, is still an unsettled point among leaders _ too often destined, like many before them, to 


*Elements of graphical Statics and their 

Application to framed Structures,ete. ; Cranes, as desert air,” without bearing fruit. It is too 7a 
bridges, Roof and suspension Trusses, brac ~ ie often forgotten how true this is, of many a 
and Stone Arches, Pivot and Draw Spans, branch of o science that existed, flourished and 
continuous Girders, etc., A. Jay Du Bois, New ris a 
York. 2 vols. 8vo 500° yp. text, 32 
plates). J. Wiley & the searc rch for the unknow n goes on, uncon- 


New Method of graphical Statics. A. Jay yDu fined by the doubt whether it be for a useful oe 7 


Bois. (Reprinted from Van Nostrand’s Eclectic object. This will continue so long as 
Engineering Magazine). New York. 


pp. text, 4 folding plate Jostrand, motive of many minds is simply to ‘pursue 


ir hes 
blossom, but to “waste their sweetness on the 


5 


Th 
that the committee The Society, on Technical Edtication, Teporter 
= 
aa 
— 
& 


In this way Statics had its resist ‘the to give the readers of 
“recent revival, and probably, for this reason only the English tongue, the latest and the best ‘'* 
its advance has been painfully slow; it ie upon the analytical treatment also of these | ete. 
been encumbered by too much trash, andthe problems on which so much remains yet to — aay z 
student engineer in this country certainly he written to bring the American orEnglish 
owes thanks therefore, to Prof. Du Bois for discussion of these subjects, more especially, & 2 
= in this work culled, from all that so to the height which it has attained in other a 
far has been produced, the best and most countries. 
tal results—a dainty dish to set before an The St. Louis bridge, : at the same time the 
engineer, a bit of stimulating and yet wiole- highest, and in the United States, an 
“some food to set an engine ering unique embodiment of the knowledge of the 3 
is not within the province of the writer to full ¢ redit. Those engineers = 
pursue this part of our notice further, and to have read wth mingled pain, impatience and 
the cases in which Graphical Statics perhaps exasperation, the treatment 
are better than calculation, or not as good. this wisely designed and no less wisely exe “aa 
Minds of different original “construction, as cuted master-piece of modern engineering, in 
those of the same original type, but de- discussion recently had upon itin Trans- 
veloped under different systems of training, actions, will here find much tbat will 
ae will find the one or the other method the _ them, and which must tend to remove misun- i 
F best and easiest to follow in the solution of - derstandings and instruct the minds of all 
the same problem. upon a live subject in the bridge science of 
_ Besides treating the many principles of the — to-day. In an appendix, Prof. Du uae treats 


graphical method, Prof. Du Bois discusses: directly of this disussion, 
ably and lucidly the application of these prin- To return toa of the factthat 
ciples to the calculation of the strains in all the method by calculation finds a place in 
classes of simple girders; in continuous — many instances in this treatise, it would seem a 
girders of constant cross-section; in whatis that the author is only to be commended ee 
oe ane receiving the generic name of s his fuirness and impartiality in placing it ar 
«braced arches, when hinged at the crown = there. In a union of the analytical and i y 
és cand at the abutments, when hinged only at the x graphical methods, more or less of each, in an : 
abutments and when fixed at the abutments: the several cases of practice, will probably be be ; 
; - to the construction of stone arches; and to a found the method of solution that will most | 
the strains in bridges of aid the engineer the office or the mechanic 


pom 
nous and the kinds of * in the first, and is, as will be seen com- q 
brace ae are hes, the author can not ap parently ‘parison ol size, much 


‘a the past half c cen- been and engineers are 
ca Me tury, comparatively little positive and experi- compelled to accept for all cases the formu- as 
mental knowledge has been acquired in this of Harding and Ruseell, of D. K. Clark 


The resistance of a railroad train on a el R= 


16 
ance”’ caused by winds; the friction being roll- in which A is area of frontage in square 


feet, B is volume in cubic feet, R is resist- — 
; ing friction of the wheels and sliding friction ance and T is weight of train in tons, and v ee 
of the axles, wheel-flanges and parts of the > speed in miles per hour. ita 
machinery when the locomotive istaken into in per 
i account. This is often seriously increased by including engine, R= 


irregularity of the track and still more by Vs 


240 
Remarks of Prof. Robert H. Thurston at 20, 25, _and 30, 


meeting of the Society, April 5th, 1876. 
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_ mile and 2.4 feet rise per mile corresponds <i was nearer 18 than 12 miles per hour, a fact — 


degree of curvature; the resistance on a to be attributed, doubtless, to the peculiar 


curve of 400 feet radius, as given by various 
_ authorities, being double that on straight line. 
The recording dynamometers of Morin, of 
Dd. K. Clark, of F. B. Stevens and of William 
_ Froude, may be referred to as illustrating the 
use of recording instruments for determining 
traction-resistance. In the se instruments, 
_ the record was made upon a ribbon of paper 


grades of the road and to a more efficie nt dis-— 
tribution of steam in the engine. ‘The work, fe he 


_ done in hauling the train fromCleveland toErie 
amounted to about 2500 000 060 foot-pounds. — 
It was concluded after several experiments 


the economical rate of speed such 


was considerably. conn 12 miles an hour. 


by a pencil traversing it laterally and pro _ Inanother case, the resistances per ton were ‘a 
ducing a curve of which the ordinates were + Ww orked up, for light and for heavy trains. A “i 
proportional to the force exerted; Morin in- e loaded car weighing 29 tons gave 61.5; 49 J 
troduced the use of a clock to make marks on ae tons gave 51.5; 107 tons 32.5; and 205 tons r 
the paper at regular intervals which enabled —_26.5 pounds per ton; each on the same track. 
the speed to be determined by measuring the _ long, heavy freight trains, weighing 700 or | 
F spaces, the paper having a motion derived 750 tons, the resistance fell to, from 6.5 to a 
- from that of the wheels and proportional to » pounds. _ The resistance at 40 miles per hour = 
the speed of the train a passenger train of 5 cars, weighing about 
Mr. P. H. Dudley has adopted an hydraulic 90 tons, and carrying 15 tons, was 25 to 28 
_ cylinder, like Froude’s, with an indicator pounds. _ On a down grade of 16 feet per mile, Ba 
attached to the piston of which the pressures the train just kept in motion anaes effort . = 
in the CRs ylinder as are © tranemitte d by a ~f on the part of the engine 


‘Tes direction of the wind was noted by 


i to a train of closely set box-cars 
in the train. The indicator was much less than that to a train in 
records this pressure upon tbe traveling 

‘paper; producing a a diagram on which every fort 

variation of resistance is accurately shown. | 

The paper is driven from the car-axle, pro- = the same le length was well shown. a he a 
vision being made to adjust its motion per. immense increase of strain on couplings due to. 

_ ‘feetly when the scale is changed by passing the jerk on starting and to putting cn the oe 
around curves. An electro-magnuet, controlled brakes was exhibited, amounting to several 
by a clock, moves the pencil which makes the _ times that noted while in steady motion. 
time mark. This instrument has been some- +. The attention of railroad engineers is called 
time in use on the Lake Shore & Mic higan to the importance of these investigations; — 


Southern R.R. large roll of diagrams thus American Institute of Mining Engineers has 
obtained is exhibited. already appointed a committee to take up the 
As will be noticed, the variation of resist- subject and to endeavor to secure further in- 
ance due to change in character of rvad- eM vestigation; the American Society of Civil ; 
_ bed, to running from steel to iron rails Engine ers, whose members are vastly more he 
and to change of grade, is very marked. _ bhearly concerned in such work, can greatly — 
4 The great superiority of steel rails, as here - assist by ap ahemen a committee to to do — 


= due to their stiffness and uniformity, th ilar work. 


‘TESTS OF AMERICAN ION AND 8 
_ Ai the meeting held in Washington, Febru- aie services have been accepted with thanks. It 
23d -25th last, the has examined the plans proposed and finds 
AMERICAN © INSTITUTE OF MINING ENGI ee i them eminently judicious and likely to lead 
a NEERS took action as follows : : im oa Dee < to the most important results in both metal- a 
). lurgical and civil engineering and the science 
‘the United States Board for Iron and 
Steeland other Metals, reported that it had 
communicated with the Board, and that its 


_ of construction, and that they are Iikely to be 


the preatest advantage to 


Resistance on grades co markable. Im one case, it was found; 
uld be taken at that the e — 
— 
—— 
— 
- 
—— 
a 
82 
attached, the one to the train, the other to the 7 — 
at gine-tender, all tractive force is transmitted _ : 
ransmitted termine the law of its resistance and to check | ii 
ak 
| 
| = a? 
a 
— 
iA 
| 


a “img results which v will both lessen theexpense chemicaland physical tests of iron and steel’ 
ana increase the safety of of naval, war and  andofanumberof alloys, which can but result — 
civil structures which the govel ment hasto in greater economy and durabillity of con- zp 

ee The Committee presented to the Institute who are men of the greatest professional — 
ff the following preamble and _ resolution as ability and command the public confidence, | 
‘oe one of the means of co-operation which cgi are contributing their services gratuitously ; 
be likely to aid the labors of the Board. nl that the results to be attained are likely not — 
_ Whevens; the Commnitine appointed by the 5 only to benefit the world at large, but also to 
ve of particular advantage to the United Ste 
co-operate with United States Board fortesting governme nt, by increasing the durability of 
_ Tron and Steel and other Metals, has inquired ae the material which it is obliged to — 
‘into the plans proposed, and informed itself » 


ability ; and finds that the has opinion of this body that the United Stites 
Pe already employed a eompetent chemist and cs Board for testing Iron and Steel and other _ pa: 
equipped a chemical laboratory, where im- should be continued ;—that the Insti-— 

portant results have already been arrived at ; tute respectfully petitions the Honorable 
7 that a very complete testing machine has been Senate and House of Representatives to grant 
nearly completed under its direction, which — ah the Board the sum of $50 000, to be ex- 
model both of design and workmanship ; pende din carrying out its plans ; ;—and 
it has already made a large number of the Institute that such an appropria- 
experiments with the machines for testing = be judicionsly expended, and 
_ how in use, and collected a large amount of would be a real economy on the part of the | 
information relating to tests made by differ-_ nited States government. 
ent of the United States was and the Council 


+] 


J 


rese ented to Congress. 


ENGINE ERING G AND TECHNOLOGY. 


Elements of——designed for the Arms and Armor in Antiquity and the middle 
Use of Students in the Universities. 17th transl. from the French, with 


 ed., remodeled, simplified. James Wood. tions, by Charles Boutel. Llustrated Lib-— a4 


With easy Exercises, Examples, and Univer- 
Examination Papers. Thomas Lund. illus. Scribner. $1.50. 
London. 8vo. Longmans. 7s. 6d. Atlas of the World, Black’s general.—Ed. of 
Alphabets and Designs of different Periods 1876, rev. With 12 Maps of the United 
tor Use of Tluminators decorative Ar and new German and French Boun- 
tists. 6th ed. 1l2mo. F. Wood. daries. Philadelphia, folio. Lippincott. 
Architectural Styles. Hand-book of,trans.from § Botany ;—a Description of the Species and 
the German of A. Rosengarten, by W. Cottell- . * ‘Varieties of Orchids, grown at Glen Ridge, © 
Sanders New 8vo, Boston, with Lists and Descriptions of 
$6.00. other desirable kinds: prefaced by Chapters 
on the Culture, Propagation, Collection and 
forming the 3a vol. of the new ed. of Hybridization of Orchids; the Construc- 
_ History of Architecture. James Ferguson ay: tion and Management of Orchid Houses; 
London. 8vo. Murray. 428. Glossary of botanical Terms and Signifi- 
— ; modern American Homesteads, show- — cance of their,Names ; the whole forming. 
ing Plans to a aniform Scale of low and comple te Manual of Orchid Culture. 
medium Cost of modern-built Cottages and ward Sprague Rand, Jr. 
one Homesteads, Dairy and Ice-Houses, Stock | Hurd & Houghton. $3.50. 
Stadles, Out-buildingsand southern Houses 
erected in various Sections of the Country, C.B Johnson, new ed.. with 
ineluding Descriptions, Specifications, and John W. Salter; and the Ferns, Horsetails, 
Cost. Daniel T. Atwood, New York. 8vo. and Club Mosses Sowerby. 


rary of Wonders. 2d series. New York. ae. 
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OF the WOrk already done by the United States naval, war, SBS struc cures ;. 
its opinion, judiciously organized and that the Resolved, that this Institute heartily 
lim tl 
vel 
im 
— 
% 
| 
— 
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“Botany ;—general m of descriptive for Civil and. Mechanical 
analytical . EK. Le Maout and J. De- Ls Engineers. Guilford L. Molesworth. 18th 
caisue, trans. by Mrs. Hooker: the Orders rev. with considerable Additions and 
arranged, with Synopsis, by J. D. Hooker. RS a Contribution on Telegraphs, by R. 8. 
2ded. London, 4to. Longmans. 31s. 6d. _ Brough. London, Obl. Spons (New 
Bridge Building modern American— York). 
 O.Gleim. (From Journal) of the Archit Engraving; ;—practical Instructions in the Art 
aud Engineers’ Society. Ist part. ee . of Wood Engraving, for Persons wishing to 
to, illus. (German.) learn the Art without an Instructor; con- 
Catulogue, the English—of Books for 875: taining a Description of Tools and Appara- - 
a complete List of all Books pub- tus used, aud explaining the Manner of 
; lished in Great Britain and Ireland in 1875, = Engraving vat.ous Classes of Work: also a 49 
&c., with Index of Subjects. London. Svo, _ _ History of the Art from its Origin to the ee 
Low. 5s. a er present Time. William A. Emerson, East 
Electricity, Light. H. Pepper. Douglas, 18mo. (Williams, Boston.) $0.50. 
New York. 12mo, illus. e Ser ioner, Welford Fermentation. International Scientific Series. 
P. Schutzenburger. New | York. 12mo, illus. 
legal ;—a Guide to the ‘Detection of 
Poisons, Examination of Stains, &c., &c., as Foods. 4th ed. E. Smith. (International _ 
applied to chemical Jurisprudence, trans. 5, scientific Series.) London. 8vo. Henry S. 
with Additions, from the French of A.Na- King dé Co. 5s. 
by J. P. Battershall, with a Preface by ret Cutting and perforated with 
F. Chandler. New York. 12mo. Van practical Instructions. W. 
Nostrand. $2.00. ed. Lone on. 4to.  Bemrose. 58. 
Notes on the practical Cc hemistry of the ae 
non-metallic Elements and their Com- Part 1. Physical Geology. A. H. 
pounds. William Proctor. London. 12mo. London. 8vo. Daldy & Isbisier. “128. 6d. 
Simpkin. 18.60. Geometry, an elementary Treatise on Tri- 
China, the old Derby China Factory ; the — a linear Co-ordinates, the Method of reci- 
Workmen and their Productions; containing procal Polars, and the Theory of Projections. 
Viographical Sketches of the chief Artist- N. M. Ferrers. London. 12mo. 
Workmen, the various Marks used, Fac- York, Macmillan.) $2.50, = 
Syllabus of Plane—corresponding to 
Books, the original Price List of more than __ Euclid, Books 1 to 6. By the Association _ 
500 Figures and Groups, &c. John Haslem. for the Improvement of geometrical Teach- 
London. 8vo. Bell Sons. 318. 6d. | ing. London. 16mo. (Macmillan, New 
Coal Mines; containing a Descriptiun of the York.) $0.50. (Announcement.) 
various Systems of Working and ventilating _ Guns, Notes on naval—their Stores and Fit- 
Mines, together with a Sketch of the prin- — tings. J. Woods. To January Ist, 1875. 
cipal Coal Regions of the Globe, including (English Government Public ‘ation. ) 
Statistics of the Coal Production. Andrew 8vo. 28. 6d. 
Roy. Cleveland. 12mo, illus. (Van Nos- Hand-railing, the Sectorian System 
trand, New York.) $2.76. Work elucidating the whole Subject by 
- Coals and Cval Plants: a Lecture delivered in pilates, with Letter-press and Notes. Wil- 
4 the City Hall, Glasgow, Nov. 24, 1875. W.C. liam Forbes. | Richmond. to, illus. Ran 
Wiiliamson, Glasgow. “8vo. Collins. 3d. dolph & English. $3.00. 


similies copied from the old Derby Pattern or 


_ Cyclopedia, the American—a popular Diction- Heat, an elementary T reatise on—. 
_ ary of general knowledge ; ed. by George —- Garnett. London. 12mo. Bell & Sons. 2s. 6d. 
Ripley and Charles Dana. Vol. XV, Shomer. | an elementary Treatise on--. Balfour 
Trollope. New York and London. 8vo, illus. Stewart. 3d ed. London. 12mo. Mac- 
Appletons. $5.50. millan. (New York.) %.60. 
;—the American Annual—and Register _lron and Steel; statistical Reports of the 
of Important Events of the Year 1875: em- American Iron and Stee) Association, con- 
-bracing—political, civil, military and so-— taining detailed Statistics for 1875. Phil- 
cial Affairs, public Documents, Biography, adelphia. 8vo. Am. Iron & Steel As’n. 
4 ‘Statistics, Commerce, Finance, Literature, — — Journal of the Iron and Steel — 
Science, Agriculture and mechanical In- 1875. London. 8vo, illus. 2 vols. 
$5.50. (Aunouncement.) — Works of the United States : a Directory 
Design, Collins’ Advanced | Freehand Orna- of the Furnaces, rolling Mills, Steel Works, | 
mental Design. Collins. Forges and Bloomeries in every State: pre- 
2s. 6d. pared by the American Iron & Steel Asso- 
Studies Ch. Leadon. ciation. Philadelphia. 8vo. Amer 
folio, illus. Casse/l, (New York.) $27.50. 
‘Dock Wallis. Theory and Practice in the De- Labor and Capital, the Conflict between— 
sign and Construction of Dock Walls. J. Albert 8S. Bolles. Philadelphia. 12mo. 
Romilly Allen. London. Ato. Spons (New Lippincott. $1.50. 
ight asa motive | Power. R. H. Vol. 2 
‘Drawing, graduated Outline London. 8vo Trubmer. 158. 
Theodore Johnson. Packets 1, 2. London. Magnetism and Electricity. J.C. Buckmaster. 
Itmo. Simpkins. Each13s. | London. 12mo. Simpkin. 1s.6d. 
Electrical and magnetic Measurement, | Man, Prehistoric ;—Researches into the Origin | 
= erci es on—R. E. Day. London. 1: of Civilization in the Old and New World. 
Encyclopedia Britannica. American reprint. 2vols. 8vo, illus. (Macmillen, New York.) $12. 
Vol. 3. Philadelphia. 8vo. S/oddart. $5.00. Man, the Mechanism of— : an Auswer to the 
——, of Universal Information, the Globe Question, What am I?" a popular Intro-— 
* Ed. by John M. Koss. Voi. 1. Edinburg! duction to mental Physiology and Psycho- 
Edward W. Cox. Voi,1: The Me- 
Engineers, Pocket- Book of useful Formula: hanism. London, Svo. Longmans. 10s. 6d. 
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Railroad. ‘the Pennsylvania — its Origi, 
Phillips Bevan. Acids, py “Soda, Construction, Condition and Connections. 
and Soap, Prof. Church; Oils Wm. R. Sipes. Philadelphia. 8vo, illus. 
and Candles, W. Mattien Williams; Gasand (Van Nostrand, New York.) $3.00. 
Lighting, R. H. Patterson: one vo]. Metal- Railway Appliances ; a Description of Details 
tie Mining and Collieries, Warrington W. — of railway Construction, subsequent to the — 
Smyth; Coal, A. Galletly; Building Stones, Completion of the Earthworks and Struc- | 
Prof. Hull; Explosive Compounds, W. ; ; including a short Notice of railway 
-Mattieu Williams: one vol. Wool and its rolling Stock. John Wolfe ‘Barry. (Text 
Ps _ Applications, by Prof. Archer ; Flax and Book of Science.) London, 12mo, illus. 
Si ’. Cob one vo ondon. 12mo. — egister, the American , or United States 
Each, 3s. 6d. Blue Book, for 1876, containing the Names. 
- Mechanics, a Collection of Problems in Ilus- ~ aq of the principal civil Officers of the Federal 
tration of the Principles of theoretical Me- | Government. Army and Navy Lists, etc., 
chanics. William Walton 3d ed. London. together with reliable political and 
ic rate val Information relating to the sepa- 


Meteors, Aerolites, Storms, and atmospheric rate States and Territories of the Union, 
Phenomena; from the French of Ziirchner |= Dominion of Canada, and other Portions of 7. 
- and Margollé, by William Lackland. (II- “a the Continent of America; together with : 
a ~ - ated Library of Wonders.) New York. the Official Census of the United States ;_ 
oe 12mo, illus. Scribner, Armstrong & Co. including a monetary Directory for New 
Mining Engineers, ers, Address of Pres. A.L. — ington. Compiled by J. Disturnell, from 
before the American Institute of—- official Authorities. 8vo. 
at Opening of Washington Meeting, Feb’y urnell. $2.00. 
1876. Philadelphia. 8vo. Rifle Shooting, first Hints « A. P. Hum- 
Transactions of the American Insti- Ss phrey. London. 32mo. Clowes. 1s. ee 

tute of ——— — Vol. III: May, 1874, to Roads, Streets and Pavements, a Practical 
February, 1875. Easton, Pa, 8vo, illus. ‘Treatise on the construction of. Q. A. Gil- 
Am, Inst. of Mining Engineers. more, New York. 12mo, illus. Van Nos- 
Monuments; Records of the Past. “being trand. $2. 

English Translations of the Assyrian and "Sanitary Condition of Boston; the Reportofa 
Egyptian Monuments. Vol. 6. Egyptian “a medical Commission, consisting of C. E. 
‘Texts. London. 8vo. Bagster. 38.6d. Buckingham, C. Ellis, R. M. Hodges, S.A. 


Musical Information, Dictionary of —— con- Green, and T. B. Curtis, to investigate the 
ee = also a Vocabulary of musical Terms | sanitary Condition of the City. Boston. 8vo. 
and a List of modern musical Works pub- Science, popular —— embodying the Topics 7 
= lished in the United States from 1640 to - embraced in scientific Lectures delivered 
1875. John W. Moore. Dit- in Chicago and elsewhere, ou Geology, Dar-_ 
son. $1.25. winism, the Mound-Builders, Sketches ot 
New York as It was and as Iti is; ‘containing a Creation, ete. W. D. Gunning. Chicago, 
full List of all the public Institutions of 
every Kind in the Cities of New York and | 
_-‘Brooklyn; also a classified Business Direc- 
of the principal Business Firms,etc., for Lane and Charles F. Folson. Boston. 8vo. 
1876, with Statistics of Population, Com- S Sewers; the Brighton intercepting and out- | 
merce, ete. New York. 8vo. fall Sewers. John George Gamble, with 
3.00. Abstract of Discussion, Minutes of tro- 
- Palatine a a practical “Manual ot House Paint- ceedings, Institution of Civil Engineers. 
ing, Graining, Marbling, and Sign ie 2 London. 8vo, illus. Jnst. Civil Engineers. 
Ellis A. Davidson. _ (Weale’ 8 Lon- ‘Share holder Manual. Bradshaw’ 8. 1876. Lon- 
Animal and Messmates. Storms, the Laws of—, considered practically. 
Van Beneden. (International Scientific Se- W.H. Rosser. London. o, illus. C. Wil- 
vies.) New York. 12mo, illus. Appletons. «gon. 5s. 
Pneumatic Transmission, comprising Pneu—- Use of Seamen, Students, Mathematicians, 
ss (matic Transmission of Telegrams, by Rich- 
4 ard S. Calley ; Experiments on the Move- 


Keene, Cooke & Co. (Announcement.) 
Sewerage of Boston; a Report by a 
sion, consisting of E. 8. Chesbrough, Moses © 


&e. arranged, corrected, and some re- 
cale itlated. Henry Evers. London. 8yo. 
Collins. 3s. 6a. 

4s Tan. Report of Pheron ial on the compar- 
ative Economies of burning wet spent Tan 
by the various detached Furnaces in Use 
by the Tanners of Pennsylvania and New 
of Proceedings, Institution of Civil Engi- ae York. New York, 8vo, illus. 


< 
ments of Air in pneumatic Tubes, by Charles 
Bontemps; the pneumatic Telegraphs of 
- Paris; Discussion ; Investigation of the 
Motion oflight Carriers i in —, Tubes, 


£ neers.) London. 8vo, illus. Jnst. Civ. Eng. ‘Trade Marks, the Law wea J. Bz Wood. 
Geography, elementary—Richard A. London. 12mo. Stevens Sons. 58. 
Proctor. Philadelphia. 16mo, illus. Lip- Ventilation; ‘Treatise on——Lewis W. 


Pp rinting; Archeologia Americana. Trans- Health and Comfort in House Building: 
. actions and Collec — of the American or, Ventilation with warm Air by self-acting © 


pincott. Leeds. Newed. Wiley. 8vo, illus. $2.60. 


_ Antiquarian Society. Vol. VI. The History | Suction Power. J. Drysdale and J. W. Hay- 
of Printing in America, withaBiographyoi ward. 2d ed., with ‘ment. London. 
Printers, and an Account of Newspapers. — 
_ Isaiah Thomas. 2d ed., with the Author’ a Vision; its optical Defects, and the Adaptation ; 
Corrections and Additions, and a Catalogue of Spectecles; embracing physical Optics: 
of American Publications previous to the physiological Optics; Errors of Refraction, — 
‘Revolution of 1776. 2vols. Boston. 8vo, X&c. 8. Fenuer. 


illus. American $4.00. Van Nostrand. 
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‘ized Translation.) Ist Part: History ofthe quée. M. Bresse. By A. Mahan. 
“War to the Downfall of the Empire. 8th Rev. by D. H. Mahan. New ed. With 
Section : the Battle of Sedan, trans. from . the French Measures transl. into English. 
New York. 8vo, illus. Wiley. $2.50. 

(English Government Publication.) -Zoology—the common Frog. St. Georgo 

vat or rar d, A 
eels ; ydraulic Mi tors; trans. York. 


N 


ee distribution gamed in this list v 


i in the of their request, until the supply is exhausted 4 


ARE AC KNOW LEDGED . S 
the American Institute of Mining = From C. H. M. Blake, W r, Mase: 
Annual Report of acting City Engineer of | 
q ane ‘Transactions of the American Institute of _- Worcester for Year ending November 30, _ 
‘February, 1875. Easton, Pa. Annual Reports of the Committee on Water 
| From American Iron and Steel ek Aan _ the City Engineer, the Water Registrar, — 
tion, Philadelphia: "and the Water Commissioner of W orcestpr, 
‘Commere ve, Christianity and Civilization vs. __ for Year ending November 30, 1875. 
‘British free Trade, in reply to the London _ Engineer’s Report on Sources for an addi 
Times, H. ©. Carey. Philadelphia. 1876 tional Supply of Water for Worcester, 187 


: . How western Farmers are benefited by Pro- From A. D. Briggs. Springfield, Mass. : 
‘a tection. David H. Mason. Chicago. 1875. _ Report of Hon. Alvah Crocker, Commissioner, 
me. Tron Works of the United States;—a Directory ae ting as Superintendent of Work upon the 
the Furnaces, Rolling Mills, Steel Troy & Greenfield R. R. d Hoosae Tuu- 
ed Works, Forges and Bloomaries. Philadel- nel, with Reports of the Chief and Consulting 
"1876. Engineers. Boston. 1868. (2 copies.) 
¢ National Self-Protection. Jose ph Wharton. a Report of Joint Standing Committee of 1867 
iladelphia. 1875. = = om the Hoosac Tunnel and the Troy & 
Protection to native Industry. Edward Sul- Greenfield RI R. (2 copies.) 
livan. and Chicago, 1870. Tunnel Loan Bill—an Answer to the Inquiry, 
L i and national Economy. do the Contractors ask for more than 
Ellis "Thompson. Philadelphia. the Tunnel costs? also a Reply to recent 
Speec shes, Addresses and Letters on indus- rom J. G. Chase. Cambridge, Mase. 
_ trial and financial Questions. W filiam D. annual Report of the Cambridge Water Board, _ i 
Philadelphia. 1872, with Reports of the Registrar and Superin- 
statistical Reports of the Bargin iP of the tendent and other Documents, for 1873 
74—1875, 2 volumes. P hiladelphia. ov Aunual Report of the City Engineer of City to 
‘A From the Architect and Enginee or So-- _ Cambridge, for Yeare nding November 30th, 
1875, 5 parts. Han- Mayor's Address and the Re sports 
ufie Boston. 1876. 
Spring Report of special Committee of the “Water 
Report of the pened of Water Commissioners ‘a _ Board, i in Relation to Leakage and Waste of 
Be From G. W. R. Bayley. New Orleans: — | From F. Collingwood, New York: 
ra. Report of the Board of Health of | Communications to Board of Aldermen of a 
Louisiana. 1875. New Orleans. = = New York. by President of N. Y. and — 


Comparative Chart of Mouth of South Pass, Brooklyn Bridge, Feby. 3d, 1876. ee. i 
showing Location of the Jetties and Plan of (Copies for distribution.) 
Ranges for taking Soundings. = From Emory is. Northampton, 
‘Louisiana ; its Topography, Climate, material  Mass.: 
Resources, Agriculture, etc., etc., by Daniel _ Blocks a Patent Pavement. 
f-acting Dennett. New Orleans, 1876.0 From Joseph P. Davis. Boston, Mass. : 
Vv. -Hay- : Report and Profiles of Progress of Work at Sanitary Condition of Boston. Report of a 
sondon. | South Pass, Mississippi. = 


medical Commission, to inv estigate. Bos- 
4 ee. nance, War Department, Washington Sewerage of Boston. Report by a Commis- 
“Annual Report of the Chief of Ordnance for _ sion, of E. 8S. Chesbrough, Moses Lane and — 
ending June 30th, 1875. W ashington. harles F. Folsom. ‘Boston. 


yptation 


“From Gen. 8. V. Benet, Chief of 
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a, 
_ Bulletin of the U. S. geological and geo- Twenty-fourth Annual Report of Board of 
_ graphical Survey of the Territories. Vol- Water Commissioners, City of mag 1875. 
II, Nos. land 2. Washington. 1876. copies for distribution.) 


From James B. Eads. St. Louis, Mo.: Alexander L. Holley, New York: 
_ Physics and Hydraulics of the Mississippi — Address of President A. L. Holley, before 
_ River. Report of U. 8. Levee emg omy _ the American Institute of Mining Engineers, _ 
_ reviewed by James B. Eads. St. Louis. at opening of Washington meeting, Feb’y _ 
The American C yclopedia. Vol. XV. Shomer Engineers, U. 8. A. dD. 
From, ohn T. Fanning. Manchester, Letters from the Secretary of War (2 
ee of Brick used in building Conduit. Communicating Information in Relation to hi 
Photograph of Ruins of Worcester Dam. . Delays in the Passage of Tows throughthe __ 


11, 187 Louisville, Portland Canal, and toSurvey 
of the Mouth of the Nehalem River and of 


‘From James B. Francis, Lowell, Mass. ie Alsea River and Bar, Oregon: and — 
Photographs of Progress of Dam at Lowell. es Transmittirg a report of Maj. McFarland ‘a 
Charles C. Gardiner. New York: and of Maj. W. E. Merrill, on completion 
Water Meters—their Need considered. New js of Chesapeake and Ohio Canal; and of the 
Chief of Engineers on the Practicability 
ay C. O. Gleim, Cologne, Germany: and Cost of inland Water Communica- 
Modern American Bridge Building. ©. 0. tion between the ‘River and 
Gleim. From the Journal of the Arc Atlantic Ocean, etc copies. 
and Engine ers’ Society at Hanover. Vol. William C. Potter, Supervising 
XXII. 1876. Ist part. (German.) Architect, Washington, D.C.: 
From M. Greene, Albany, N. P for wrought and cast iron Work for 
 aneed Report of the State Engineer and ong U.S. Custom “House and Post Office at 
Surveyof on the Canals of the State. Louis, Mo., with 20 Photographs of 


the regular mee ting of the Society, June 


of Direction will be held Wednesday, jth, the “Theory of Continuous Girders in 
3d, at 3 o'clock for the transaction Relation to Economy in Bridge Building,” a 
a business. paper by Charles Bender, C. E., of New Tork, 


“next regular meeting of the Society, be discussed. 


will be held Wednesday, May 3d, at 8 o _ THe Cony ENTION ad 


M., wher }a!lots for members will be can- 

discussions of the paper, “ Notes and Thursday, 

Suggestions on the Croton Water Works and and 15th next. 
Supply for the Future,” by Benjamin 5. — Sessions for the consideration of profes- 
Church, C. E., of New York,—will be con- ‘ sional subjects and of regular business will _ 

= a description of ‘‘a Water Conduit be held daily trom 9% o’clock a. Mm. to 14g 

under Pressure,”’ by John T. Fanning, C. E., , 4 o'clock p. M., in the Judge’s Hall, on the Cen- 
of “Engineering Services, their Value and _ Areception to the Society will be given on a 
be considered, and of the evening, at the Union League Club 
Mnatters taken up. * _House,,by the Philadelphia members; and 
The next stated meeting of the Society will " one on Thursday evening, by a brother mem- 

M., when a “Note on the Resistance of No excursions outside of om 

- Materials, as affected by Flow and by Repidity _ be attempted, as all the spare time at disposal a 

of Distortion,” Prof. Robert H. T burston of members will be occupied in visiting 
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rican engineering, and for meeting during aii : 


Members can have their correspondence ing Machine, R. H. Tourston. Janvary. 


9 addressed in care of Mr. Bogart, Resident ; ae Note on the Resistance of Mate- — 
of the Centennial of as affected by Flow and by Rapidity 
Distortion. R.H. Taurston. May. 
i =a Be. will find letters and telegrams a livered | * OR teport of the ommittee on Tests of Amer 
secure rooms in Philadelphia for members MISCELLANEOUS. of other Com- 
attending the Convention; a list of principal mnittees, to be submitted:— 
: hotels, with prices and location, will be issued pt 7 On the Form, Weight, Manufa 
time for members to Life of Rails. A. WELCH, Chairman, 
In accordance with the rules governing Chairman. 
“Conve tions, * a list of topics to beconsidered, On Nomenclature and of 
the regular sessions is submitted, with Masonry. J. J. R. Crores, Chairman. 
refe rences to the Papers treating these sub- On tec hnical Edueatio TH. 
ublis ad the ournal since May, INGTON, Chairmat 
. THEORY AND CONSTRUCTION OF THE Business SEssIon. 
; or. The Theory of continuous Girders _ Policy of the Society. Proposed By-Law, | 
in Relation to Economy in Bridge Build- referring to Applic ations for professional i 
BENDER. May. Service made a special order. January: 
CXVI. The new Portage Bridge. G. (Proceedings, page2), 
‘Morison. January, Conditions and Increase of Membership. 
XIX. Erection of the ay Bridge. L _ Establishment of an Engineering Library anc 
L Buck. March. Museum. Report of Committee. J. W- 
Report of Committee on Means of averting ApaMs, Chairman. To be submitted. 


Bridge Accidents. J. B.Eaps, Chairman. Permanent Quarters for the Society. Report 


‘Tobe submitted. of Committee. J. G RT, Chair manu. To 


National Recognition of the Society. Report 
emanate from a Orifice, of Committee. G. W. Greenr, Chairman. 
an Examination of the Feasibility of the To be submitted. 
Proposed Baie V Canal. C, Hens This list is to change andr revision as 
Cc XVI. ont Results of 
Experiments with large Apertures, at and are invited to take in 
Holyoke, ‘Mass., in 1874. T. G. son or by sending what they would say. it 
Fe ebruary. hoped that those who have memoranda 
thegast of Committee on a uniform System experience or data, relating to any of the sub-— 
_ of Gauging of Streams, in Connecticn © jects named, will take care to present such. 
with Observations of Rainfall. TT. G. _-‘Pape ‘rs for the Convention may be a 
Chairman. To be submitted. hey nouneed by title, but none requiring mo 
.. XX. Notes and Suggestions on the Croton 4 than ten minutes time are to be read. Mer <3 m 
a: Water Works and Supply for the Future. __ bers desiring to offer Papers, or to discuss on 4 * 
B. 8. Caurcn. March. hem or other topics, should give notice 
IV. Notes on the Improvement of the he Secretary, as early as practicable. — 


PAPERS RECEIVED for presentation to the 


CXI. Levees, as a System for Reclaiming Society are announced as follows :— 


Lands. G. W. R. BayLey. April. Strains in the braced Arch Bridge.” 
Discussion : Charles” Bender 


on the Resistance of Materials, as affec ted 


R. H. Taursron. Seno by Flow and by Rapidity of Distortion. 


_ CXVIL. The Strength and other Properties | Robert H. Thurston. March Ist, 187 i 
of Materials of Construction, as deduced The New Portage Bridge.” 
Diseussion: Charles Macdonald. March 
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“Fac. Simile the. Paris Society 
Robert L. Cooke. March 27th, 876. (Translation.) 
A Water Conduit under Pressure. R. Hutton, April 17th, 1876. 
-“ Notes and Suggestions on the Croton Water THe ROoMS OF THE Socrery are open from 


Works and Supply forthe Future.” ‘ 


Hubert Shedd, April 4th, 1876; Wm. 
R. Hutton, April 6th. 1876; Galen W. closed at 30’ 
Determination of the Resistance of Railway ‘Tue Inpex To Votume I or PROCEEDINGS | 
_ December, 1875, inclusive, is nearly in print. cs 


Des Reconstruction and Enlargement Cok 
River Tunnel. ave was re for its 


Max J. Becker, 15th, 1876. 


IST OF MEMBERS. _ 


ADDIT 
ADDITIONS. 
sy ost Office P hiladel- 
‘Apel 13, 1876. 
-EARLEY, F. Eng. Cin. R Somer- 


P: 


— 
oorE, Ros 1221 St. Ange av., St. Louis, Mo... 
Assit Eng., S. Lake Survey, De 
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x, ABRAHAM B., Cherry Valley, N. 


. Pres’t Penn. Sel Cy , 216 th st st hiladelphia, P a. 


¥ 
Chas. H. Ellis, “Abstract Building, Lafayette 


om 2, 21st st., N N. Washington, Cc 


<6 Seymour st Syra rac use, N. y 
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Tr THE SOCIET 


oN i ; Franklin A. Stratton, Coleman Sellers and William Sellers of = 4 


hiladelphia, Pa. ; oseph Veazie of Boston, Mass. ; and Tuniors, , 
Osgood and Frank O. ‘Whitney of Boston, Mass. 
At the same time, the vote ordered April 5tht to determine alia a 
committees to examine and report on the “failure of dam at Worcester, o 
‘Mass. ,” and on the ‘‘ Resistances of Railway Trains,”’t should be appointed, 
anvassed ; hon vote being 150 to 9 for the former, and 155 t 


2 During the canvass of votes, in view of | the fact that the authorities — 


f the City of Worcester had already appointed a a Board of Engineers to > eas: 


‘examine into the causes of failure of the dam there, the question was con- 

sidered whether the committees: of the Society to be appointed should be 

= to delay presentation of its report, but no action was taken 7 : 
Mr. W illiam J. McAlpine gave a Ry of the W | Worcester dam, 


‘of Notes on the Water Wor 


upply for the Future” was continued. 


tract of such as may be of general interest to members.) _ 
The vote on admissions to membership was canvassed and the follow- 4 
— 
— 
| 
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in conversation. 


8p, 1876 stated 1 was held at 3 0 P.M. pro- 
for admission to the Society ore considered and other route 


td It was ordered that a card of to members of the 


Society be presented with a List of Members” to foreign 

Visiting t who may y desire it and are duly yaceredited. 

On Tusts or AMERICAN Tron ame | 


The Chairman of ‘Committee, appointed These the latter, 
June 6th, 1872 and since duly continued, nt Th on the governmental and civil en-— 
Tests of American Iron and Steel, begs “eal gineering of the country and enter in ahead 

& submit the following annual report: degree into naval construction. 
«& As the Society has been fully informed iboth _ Believing that the ‘ American Society of 
as tothe work already accomplished by the Engineers ”’ is, and should be recognized 

: Board appointed by the United States Govern- as good authority for these and similar state- 
* - ment, to test iron, steel and other metals, and ments, and confident that its members, from 
as to the general plan adopted for its future ac- sis personal observation, will ‘ endorse them; _ 
tion; the point to which the committee would _ the committee once more earnestly requests 
now most earnestly invite attention is the Eg the individual aid of each member in bring-— 
effort which must be made to secure the aed _ ing the work of the United States Boardtothe _ _ 
= appropriation for carrying on the work. | os favorable notice of Congress at the earliest 


_ a of the Government. and to reduce such ie edge sought may injure; and there are a 
nditures to the possible amount. jealousies which silently instigate opposition 


Indeed, a projected. ‘Itis certain that this 
_ impartial investigation of the value of the exists, and that the very —- all the + 
work done and proposed to be done by the Board is threatened 
Board, to the Government itself as a con- But as engineers, we | the great 
sumer of the metals to be tested, will reveal value of the knowledge sought, to ourselves  -: 
fact that it cannot afford to be withoutthe and tothe country at large ; and we see clearly 7 
knowledge which labors of the Board will that Government cannot afford to persist in mA 
surely supply. its mis-use of such costly materials as 


In the columns of our Government build- and steel in the enormous quantities in which 
a5 ing now in course of construction, and in the i these metals are employed in its various con- 
beams of another recently built, more money _ structions. * And as engineers, it is our priv- 
has been wasted than will be required to de- - - ilege and duty to bring to Congressmen of 
fray the expenses to be incurred in making our acquaintance the knowledge which is 
5 tests for a year to come ; and this waste, in a somewhat special to our profession, and neo 
= or less degree, is believed to run essary to a right understanding of the merits 
-— Srougnont the iron architecture of the coun-— of the work for which they are asked to appro- 
both public and private. On the other tron Gnd 


_ hand, many of the metal parts of buildings, buildings alone during the last fifteen months 
public and private, are alarmingly weak. amounted to over 8 000 tons. 


4 — ‘May 177n, 1876 :—At the stated meeting, Vice-President Rol 
_ welcomed to this country, the engineers from abroad who were pres 
Althans responded ; Dr. Raymond, and Messrs. Faber du Faur 
&§ — ART DIRECTION 
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money. With a hearty and immediate “prospectus toa work to written by a 
co-operation of all the members of the So- wiser generation. 


ciety with the ‘committee, with the Society od The precise manner in which each member — 
_ inits capacity as such, and with the various of our Society will render his assistance must © a 
M other associations and institutions of learning ¥ of course be left to himself; but it is hoped _ 
_ throughout the country which are giving their _ that each one will, in any way which may seem Ye 
_ aid; the committee believes that realeconomy best, aid in obtaining an appropriation by | 
% will prevail over a seeming one, and that the Congress of the $50000 asked for by the A 
‘needed appropriation will be granted notwith- Board appointed to test American Iron and ‘ 


standing the opposition alluded to. If is it _ 
mot, our cherished work will end in some- Respectfully 
- thin but little better than a most promising _ 
On Unrrorm Mernop OF Gav GING ‘SrreaMs 


PRESENTED May 1 187 6. 


= 


begs leave to report : flowing over The committee would 
- That in the present state of the science of also recommend that the engineers of cities 


i eoraasry there is, in the opinion of the un- 5) upon the larger streams be requested to keep 


dersigned, no uniform method that is applica- record of the height of water daily, so that 

ble to streams of all sizes and characters that _ by means of occasional gaugings at different — 

come under the observation of the engineer. A heights, or by means of the measured incli- = 
_— methods of gauging must be adapted to - nation of the surface, the approximate i 
_ the circumstances, according to the size and — charge could be determined. 


In this way 
character of the stream and the » degree of ex- 


— al vast amount of valuable materials could 
actness required. obtained which could be worked up W when Oc 

_ Avery complete record of ne rain-fall in 
f ies sections of the country is kept by 
the Smithsonian Institution, but it is believed 


that no effort has been made to ascertain the | 


It is considered unnecessary to refer casion demanded. 
neers to the best modern methods of measure-— 
ment. The committee would, however, re- 
that more importance be attac 
by engineers to the matter of ‘keeping a 


permanent and continuous record of the discharge of streams, nor keep any record o Ps 
i¢ 


y heights and discharges of such streams . the amount of water that flows off by surface 
come under their observation, witha view to drainage, 


a8 future collection of such records for the different parts of the coun- 
a. benefit of the Society. It would also o try can be induced to keep a record of the _ mM 
mend that the members of the Society be re- quantity flowing in the streams, a great — aD, 
quested to exert themselves to procure the amount of information in relation to 
establishment of permanent gauges, by the Z subject might be obtained. a ars 
proprietors of dams, upon streams in their 


vicinity for the purpose of keeping a daily 


record of hei upon the crest of the M. GREENE, of 


NOTES- “AND LEMORANDA. 


METRICAL SYST EM OF WEIGHTS AND MEASURES. 
‘The following has been referred to the and after July 4th next, they would use this _ 
‘Eighth Annual Convention: system in all their professional transactions. — 
Boston, April 2 22d, 1876. For several years, there has existed the Am- 
4 To the American Society of Civil Engineers : an erican Metrological Society, whose principal rt 
The consideration of the inteodnction of object is the introduction in the United States 
of this system of weights and measures ; it 
in the United States has become one of the : has the support of, and numbers amongits 
live questions of the day. A majority of the — _ members, many of the most eminent sci- = 


4 architects of the principal cities of the coun- is entific authorities of the country, statesmen, 
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On or about January 20th the Congress ; final action the Civil Engi- 
Society of Civil Engineers mailed a circular Club of theNorthwest has not been taken 
our to various societies throughout the country,* «yet, so far as known; a report of the com- a 
. inviting them to petition Congress to enact, 2 mittee of the Club to whom the matter was © 
that after some date, to be fixed several years _referred, in favor of petitioning Congress, was om 
; 2 advance, the metric standards in the office published i in the Fagneray News of A ag 
public standards of weights and measures. Se I am one of those who would like to see ihe ‘ 
‘Up to April 20th, that is, in three months, the American Society of Civil Engineers occupy a : 
Committee of the Boston Society, on the Metric very high rank among the advocates of what => 
received twenty- two replies. so many believe to bea most far-reaching and 
_ Twelve societies have petitioned Congress in beneficent reform for Congress toconfer upo 
the form recommended to them ; four have- the nation. This is a matter touching the — 
declined, for various reasons ; six have ac- education of every child that shall go to school © a 


knowledged receipt of the circular seut to. hereafter, no less than a measure of 
them; some of these might be classed as hav- and merely professional reform. "4 ——- 


ing replied favorably, others are purely and and others well qualified to judge, say that it 


simply acknowledgments of receipt only, and will enable one whole year of every child’ 
a: all are expected to give further notice of the school-time to be devoted to something — 
action taken. Some societies and bodieswhom were our unsystematic tables of weights = . 
the Boston Society of Civil Engineers has ad- measures, the offspring of change and old- | 
dressed, have taken action in this matter with- ee time lack of interest in the subject no a 
out sending the above named committee any than ignorance, supplanted by a decimal sys- 
ag notice of such action, but have been heard oe tem of weights and measures. I believe, that 
ti from through the daily papers and similar in this matter the people are iooking to such 
sources ;_the Boston Society of Arts has pe- | as we to guide them ; my earnest hope is that 
titioned Congress for the appointment of a we may not disappoint them. , hia 
this end, I move that the communi- 


vention has passed a resolve in 1 favor ‘of the et be now taken from the table and pos 
: _ ‘metric system of weights and measures ; the - in the order for debate and action at the 
faculty of Yale College has sent a petition Eighth Annual Convention ; that a committee 
Congress favoring the introduction in some oh of five members, to be nominated by ' the > ae 
form of the metric system; the “‘ Great and _ chair, report to the Convention a form of pe- 
Court’ of the Commonwealth of Mas- tition to Congress, asking, that after some date 
= sachusetts has passed a resolve instructing its _ to be fixed several yearsin advance, the metric _ 
whole delegation in Congress to forward by i standards in the office of weights and meas- 
all legitimate means, the introduction, as the ures in W gree: shall be the sole author- 
sole authorized standards in the United States, — “ied public standards of weights and meas- © 
of the metric system of weights and measures. ures; and that this Society shall petition Con fe 
i: Of our own immediate profession, the Bos- eres, in the form then reported and adopted. 
- ton Society of Civil Engineers and the Civil ‘Ped Respectfully submitted, hawaii 
Engineers’ Club of St. Louis, have petitioned CLEMENS HERSCHEL. 


TESTS OF AMERICAN IRON AND STEEL. 


, i er 
Action has secently been taken in approval acter and organization of the Board, will se- 


of the plans and work of the United States cure confidence in the results of the investiga- 
Board to test Iron, Steel and other metals, as _ tions of the Board, and will reflect credit upon 
CorNELL UNtverstry. DEPARTMENT oF CrviL Resolved, that since the objects of the labore 
ENGINEERING: of the ‘Board are so important to the 
a Y= Resolved, that the Faculty of Civil Engineer of the nation, and especially to the develop- 
~ ing of the Cornell University considers the _ ment of engineering and metallurgical science, — 
action of the United States Government, in this Faculty desires to express the hope that _ 
the appointment of a Board for testing iron: + the Board may be provided with ample means 
_ steel and other metals, a wise and necessary and granted sufficient time to complete its 
measure ; that it believes that the eminence A labors in such a manner as will make its | 
of the Commissioners chosen, and the char- researches available for use. 


to December ‘Journal. * proceedings, Vol. I, pages 302, $02, 321. 
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A gebra, self Paget Higgs 
Spons. (New York.) (Announcement.) 
Animals and Plants under Domestication, Uy 
Variations of ——. Charles Darwin. 2d ed. 
f «Fev. 2 vols. New York. 12 mo, illus. ayy 
_ Architects, Proceedings of 9th Annual 
vention of American Institute of —— held 7 
in Baltimore, November 10, 1875. New York. 9 


_ Architectural Iron-work ; a practical Work 
= for Iron Workers, Architects and Engineers, 
and all whose Trade, Protession or Business 
connects Them with Architectural Iron 
‘Work, showing the Organization and me- 
chanical and financial Managen:eut of a 
Foundry and Shops for the Management 
of Iron-work for Buildings, with Specifica-— 
tions of Iron-work, useful Tables and valu- 
able Suggestions for the successful Conduct 
of the Business. William J. Fryer, Jr. 
New York, 8vo, illus. Wiley. $3.50. 
hitecture, Ornamentation of the transi-— 
tional Period of British M. Sharpe. 


ee II, No.2. London. Spons. (New York.) 


London. a with a short Essay on the Application of the 


Forms of Beams and Trusses. 
Boller. New York. 12mo, ilius, 


to. Amer. Inst. ienna. 
Bulkhead Walls : 
A. Gillmore and William E. Wor- 


Catalogue, Index _— to the English 
1856-1875. 
Chemistry the new 


Computations, Approximate ——. 
Skinner. New York. Holt Co. (Announce- 
Coals, the Principle of the Valuation of Gas 


IG 


Principles of the Lever to a ready Analysis 
of the Strains upon- the more customary 
Alfred 
$2.50. 
on, with sp special Refe rence to to tres- 
tle —. Ernest&Pontzen, (Proceedings, Aus- 
trian Society of Engineers and Architects. ) 
Reports of John Newton, 


then, to Commissioners of Docks, on Bulk- 
head Wallis at Canal and King streets, North 
River. New! York. 8vo, illus. : 
Docks. aS 


London. 


8vo. Sampoon, Lowe 


Josiah Cooke. 
(International Scientific Series.) 
Henry S. King Co. 58. 
Joseph A. 


Bd ed. 
London. 


Villas and Cottages; or, Homes for All. es = Coals and Cannels. D. A. Graham. ell 


- Plans. Elevations, and Views of 12 Villas 


‘and 10 Cottages ; 
Wants,'and adopted to differerent Locations. 
William M. Weollett. New York. 8vo, illus. aa 
Astronomical and meteorological Observa-— 
tions made in 1873, at United States Naval — 


Dwellings suited to various individual 


How to keep the Clock right 
a” Observations of the fixed Stars. Thomas _ 
4 Warner. London. 8vo. Williams & Nor- 


Blue Ray, Influence of the 


— of the 
_ §$un-light and of the blue Color of the Sky 
- in developing animal and vegetable Life ; 
in arresting Disease, and in restoring 
Health in acute and chronic Disorders to 
human and domestic Animals, as illus- 


trated by Experiment. A.J. Pleasontun. __pletons. $5.50. 


Philadelphia. 8vo. Claxton. $2.00. 


“4 


4 


‘Botanical Handbook of common, local, Eag- 
lish, botanical and pharmacopcial Names, 
arranged in alphabetical Order, of most of — 
erude vegetable Drugs, &c., in 
Use; their Properties, Productions 
es Uses, in an abbreviated aay A.C. Hobb. 
ing y Botany, Analysis of Plants; intended for 
and Colleges and for the inde 
ent botanical Student. Mark W. Harrington. 
Detroit. 4to. Sheehan. $0.90. oad 
Breakwater, Manora ——. Kurrachee. William 
Price, with Abstract of Discussion. (Min- 
utes of Proceedings, Institution of Civil 
Civi Eng. 
‘Bridges and Roofs; Treatise | on the ae 
the * Construction of Volson 
Wood. 2d ed. rev. and cor. New York. 8vo, 
- Portage Viaduct on the Erie Railw: ay. 
(Proceedings, Austrian Society of Engineers 
and Architects.) Vienna. 4to. (German.) 
; practical Notes on the Construction of 
Iron Highway Bridges, for the use of En- 
-ginecrs and Town Committees ; together 


being a Collection of _ Corporations, Treatise on the Law of — 


curative, mercantile and commercial; 
% Hotel Companies and their Organizations, 
and including the Incorporation of Socie- 


_ of Certificates and By-Laws. 


chanical Industry. 


Dams, High- 
_ Science Series. New York. 
= an Nostrand. $0.50. 


Drawing, C harcoal ——; 


Electric al Testing, 


Kempe. London. 12mo, illus. it 
(New Fork.) $2.00. 
Encyclopedia Britannica, a Dictionary 


—8vo. (Van Nostrand, New York.) $2.50. | 


_ turing —— in State of New Y ork, comprising 
manufacturing, mining, mechanical, chem- 
ical, agricultural. horticultural, medical or 

with 

_ the Laws regulating Business Corporations, 


= 


fas and Decisions governing the same, 


ties and Clubs for various Purposes, Forms — 
John F. Baker. 
Diossy. $4.00. 


New York. 8vo. 


_ ister of important Events, of the year 1875. 
XV. 


Embracing—political, civil, mili- 
tary and social Affairs, public Documents-— 
_ Biography, Statistics, Commerce, Finance, — 
Literature, Science, Agricultural and Me- 
New York. 

. John B. 
18mo, illus 


n 


Tables for Facilitating the Calculatio 
of every Detail in earthen and masonry 
Dams. R. C. Anderson. London. 


Drainage, sanitary ——, of Houses and Towns. a 


Boston. 
$2.00, 


George E. Waring. 
Hurd & Houghton. 


8vo, illus, 
Auguste Allonge; 
trans. with Introd. by C. C. Perkins. ee, an 
4to,illus. Hurd d& Houghton. $1. - 
Handbook of--. 


Arts, Sciences and General Literature. 9th a 
ed. Ed. by Thomas 8. Baynes, Vol. IV. 
Edinburgh. 4to illus. Blacks, 
Little, Brown & Co.) $9.00. 


_ Engineers, Transactions of the Society o 


for 1875. London. 
(Announcement.) 


8vo. 


Exhibition, International—1876. Official 
logue complete in one Volume :—I, Main 
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and Yorkshire, England. David Kirkaldy. 


10. Department of Art. IV. ed. by J. ‘London. 
- of Agriculture and Horticulture. (United 77 illus. (Van Nostrand. New York.) $3. 00. 
 phia. vo. Nag Globe and its Phenomena. m. D. Cooley. 
Fertilizers ventilated ; or, a short Treatise 8vo, illus. (Van Nostrand. New Yor 
upon chemical Manures. William Holman. 
© _ New York. 8vo. Randolph & Elder. $0.25. _ —— of that Part of the Atlantic which — 
Fishes. Bulletin of United States Naional — lies between 20° N. and 10° S., and extend- a 
Museum, No. 5. Catalogue of Fishes of — from 10° to 40° W. (Read before the 
the Bermudas. G. Brown Goode. Wash- Physical and Geographical Sections of the 
Dep'tof Interior, British Association at Bristol in August, 
Geological and geographical Survey of the 1875.) Captain Toynbee. London. 
_ Territories. Annual Report of the United 1s. 6d. € 
«States , being a Report of Progress for Pottery and Porcelain, Manual of Marks on—. an 
v. Hayden. Washington. 8vo, W.H. Hooper and W. C. Phillips. 
illus. Dep't of Interior, 16mo, illus. Mucmillan & Co. (New York. 
- rations and Surveys west o e 100 eri- —— Designs and Instruction for Decorating — _ 
dian in Charge of Lieut. George M. Wheeler. e in Imitation of Greek, Egyptian and other 
III. Geology. Ato, illus. Styles of Vases. New York. Mame, illus. 
Eng. Dep't. Tilton. $0.50. 
Geology, Rudiments of ——. Samuel Sharp. Probability.—The Logic of Chance ; an 
London. 8vo, 2d ed. Stanford. on the Foundations and Province of 
: Table of British sedimentary fossilifer- a 
ous Strata. H. W. Bristow. London. 4s. 


Stanford, cations moval and social Science. 
: Geometry, Elements of.—, with Exercises Venn. 2d.ed. enl. and rewritten. Lon- | 
for Students, and an Introduction to mod- don. yomo. Macmillan Co. (New York. 
ilson ‘0 umps sree ac ing pump 
8 Manual ; including Silvering, Picture- and Pumps for high Lifts in Mines. 
_ Frame Making, and Repairing, etc. New Henr avey. (Minutes of Proceedings, _ 
York. 12mo. "Harvey. $0.50." (Announee- of Mechanical “Bir. 
mingham. 8vo. illus. Jnst. Mech. Eng. 
7th Annual Report. of the = Railway Reports, American. A Collection of 
Board of ——gf Massachusetts. a. all reported Decisions relating to Railways. 
John A. Mallory. Vols. 5, 6and 7. New 
Results of an En- York. 8vo. Cockrofl. Each 
quiry into the relative Properties of wrought ‘Railways, narrow Gauge —— a History of 
iron Plates manufactured at Essen, Prussia, ei: their Rise, Progress, and Success in Amer- 
ica; also a Directory of narrow Gauge Rail- 
Hydraulic Tables and Formula —— Kutter’s. 
- Transl. by Louis D. A. Jackson. London. ‘Register, Annual—, a Review of public Events 
Spons. (New Tork.) (Announcement. Home and Abroad for 1875. New series. 
iy Lace Making. Guide to Honiton London. 8vo. Rivington. 188. 
na _ containing complete and practical Instruc- Roadways, our ——. Remarke to the Commis- 
AE - tions for Acquiring the Art. New York. _ of Sewers, the Metropolitan Board 
 12mo, illus. $0.50. Symonds. of Works, Municipal Corporations, Mem- 
Landscape Gardening. F. R. Elliott. Ro as, of Vestrys, and Local Boards. B 
y 
chester. Dewey. (Announcement.) Vietor. Lenfien. 8vo. Spons. (New 
Logarithmic and other Tables; comprising $0.20. 
Logarithms of Numbers, Anti- Logarithms, Shells. Iconica ; and 4 
—— and logarithmic trigonometric | Descriptions of the Shells and Mollusca. 
Functions, Functions of Numbers, con- Lovell Reeve. London. Double parts. 
Tables for English and metric illus. Reeve. 208. 
Measures, and Tables of Weights of Ma- —— Conchologia Indica ; meecineins of 
terials ; intended to facilitate practical — a Land and Freshwater Shells of British India. 
and for solving arithmetical Hanley and W. Theobald. Eendon. 
Problems in Class. W.Cawthorne Unwin, Reeve. 65800 
_ 2ded. London. Spons. (New York.) $0.80. Science and Industry, Annual Record of—, for 
Man, palwolithic, neolithic, and several other = 1875, ed. by Spencer F. Baird, asst. by _ 
not inconsistent with Scripture. Dub- emivent Men of Science. New York. 12mo. 
lin. 8vo. Hodges. (Simpkin. London.) 58. Harper. $2.00. 
plied Mechanics, including the Steam En- ricity ; physic eography ; inorganic 
gine, Hydraulics. etc. Vol. 2. Julius Chemistry ; Sound, Light and Heat. James 
Weisbach. Transl. from the German by Monkman. (12mo. 1s. 
Eckley B. Coxe. New York. 8uo, illus. 4d. 
_ Van Nostrand. (Announcement.) ‘<4 Fragments of—; a Series of detached 


Natural History, Contributions Essays. Addresses and Reviews. John 


of Kerquelen Island, made in Connection | Tyndall. 5th ed. London. 8vo. Longmans. 
Expedition, 1874-5. J.H. Kidder. Pant Il. fundamental Principles of 
‘Washington. 8vo. Dep’tof Interior, I. Law of Unfoldment. II. Matter and 
Ornament, Grammer of—. O. London. Spirit. III. Dualistic Principles in the 
folio, illus. Quaritch. 16s. i Economy of Sex. Three Essays by Leon 
‘Photography, a History and Hana- Book of Hyneman. Colby & Bennett. 
transl. from French of Gasten Tissan-— $0.25. 
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Lectures on some recent Advances uy 
A physical Science. P. G. Tait. London. i Hosking. London. Spons. 
Macmillan. (New York) $2.50. (Apnouncement.) 
Transactions of the National Associa-_ -—Supplement to Health 
tion for the Promotion of Social Science. fort in House-building ; or Ventilation with _ 
1875. London. warm Air by self-acting suction Power ; 
_ with Review of the Mode of Calculating the — 
 Seroll-Book ; ; for "sign and decorative Paint- | Draft in hot-Air Flues, and some Experi- 
- ers, Jewelers, Designers, etc. New York, sh ments. J. Drysdale and J. W. Hayward. 
Haney. $1.00. (Announcement.) London. 8vo. Spons. (New York.) $0.20. By 
Steam Engine for the Use of Beginners. Dy- War, History of the Civil—, in America, by the 
-onesius Lardner. 13th ed. (Weale’s Se- ©ompte de Paris. Transl. by Louis F. Tas- 
ries.) London. 12mo. Lockwood. 1s. 64. Ed. by Henry Coppee. Vol 2. 
Steam Fire Engines —— —— Hand-  delphia. 8vo. Cowles. $3.50. 
book of Modern, including the Running, — a Weights and Measures. Metric Sy atom ES 
Care, and Management of Steam Eire En- — Reports of the Franklin Institute on—. 
-gines and Fire Pumps. Philadelphia. 4 Philadelphia. 8vo. Franklin Institute. 
12mo, illus. Claston. $3.50. Zoology. Comparative, structural and Sys- 
Tables and Memoranda for Engineers. James Orton. i i 
Hirst. London. 64mo. Spons. (N. $0. ‘per: 


LIBRAR Y AN D 


Moun: ear the supply is exhausted, ‘‘ copies for . distribution ” * named in this list will be 
t to members who apply in order of their request. 


ee ATIONS ARE ACKNOWLEDGED AS FOLLOWS: 
— the American ‘Institute of. Archi- at Franklin Instit@te, Philadelphia: 
tects, New York: Report to the Institutes relating to Metric 
.. ar Procedings of Ninth Annual Convention of _ System of Weights and Measures. Phila- 
American Institute of Architects, in Balti-—  delphia, 1876. (Copies for distribution.) 


more, Nov. 17th-19th, 1875. New York. Charles K. Graham, New York: 
~ Association of German Depa from late Engineer-in-Chief of the 
ciatio ot Money for of Walls on 
william ‘8. Barbour, Cambridge, 
Mass 
Report of the State Board of 
: Health of Massachusetts. January, 1876. Canal and King streets, North River, 1876. — > 
From C. H. M. Blake, Worcester, Mass.: From Eugene Hale, also Abram S. Hewit _ 
illustrating Failure of Dam at (each a copy Washington: 
‘Werseets, Mass. or in Europe and America: a special Re- | 
From G. port on Rates of Wages, Cost of Subsistence, 
Extraction of Sacchariferous Juices of Plants #24 Condition of the Working Classes in = 
“by “ Diffusion”: a new Process and Appa- Europe and the United States. Edward a 
ratus. G.Bouscaren. Cincinnati, Young. Washington, 1876. 
Bulletin of U. 8. National Museum. No. a - and Geographical Survey of the Territories ro 
Catalogue of Fishes of the Sormudes. 1874. F. V. Hayden, Washington, 1876. 
Brown Goode. Washington, 1876 From Alexander L. Holley, New York: 
‘Contributions to Natural History of Kergu- Addresses before American Institute of Min- 
 @len Island. J. H. Kidder, M.D. II. Wash- el ing Engineers at the Cleveland Meeting, 
Oct. 26th, 1875. And at the Washington 
Henry 8. Drinker, Philadelphia: -‘Meeting, Feb. 22d, 1876. Philadelphia, 
: ‘Definition of the word, Tunnel, written for — (Copies for distribution.) 
- Appleton’s American Henry Tables of Moments of Inertia and Rupture ae 
Drinker. 1876. of small Iron Beams of Belgium Manu- | 


From Clark Fisher, Trenton, facture, of the double T Profile flattened, 


Fisher Rail Joint. (Descriptive emphlet.) Steens. Paris, 1876, (French.) 


3d ed. Boston,1875. (Copies for distribution.) From Gen. A. A. Humphreys, Chief a 
E. New Haven, Engineers, U.S. A., Washington: 


 Conn.: Report upon Geographical and Geological Ex- 
Board of Road Commissioners,  plorations and Surveys West of 100th Meri- ~~ 
Ais Surveyor and City Inspector, of New _ dian, by Lieut. George M. Wheeler. Vol. ae 
1875. (2 co ies. Ge logy. Washington, 1875 
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showing Progress made in Improve Address by E 
ment of South Pass of River, by at State Honse, Boston. February, 1868, 
Maj. C. B. Comstock. ——— by William J, McAlpine, in the As 
on, Mississippi Rive er Levees.  - a sembly Chamber at Albany, February 26th, — 
to tween Cu epening 1868, on Public Works of the State, andthe 
inside Passage between Cumberland =a School of Eugineerin vel b Pe 
From Institution of Civil Engineers, Boston, Hartford & Erie R. R. ‘Testimony of 
 Yondon: J. W. Brooks before Massachusetts allroad ; 
Excerpts from Minutes of Proceedings, Ses. Committees, _ Boston, 1870, 
gion 1875-6. Vol. XLIII. As follows: _ Catalogue of New York tate Library, 1872. “SE 
Manora Breakwater, Kurrachee, by William Subject—Index of General Library. Albany. 
Henry Pricen Central Water-Line from Ohio River to V irgi- 
Pneumatic Transmission: nia Capes, connecting Kanawha and James 
The Brighton intercepting and outfall Sew. Rivers. Richmond, 1867, 
ave ers. JohnGeorgeGamble. ommemorative Exercises at 50th 
“ Schwedler ” Bridge, a Comparison of Franklin Institute, 6, 
_ the various Forms of Girder Bridges. W. Philadelphica, >> 
“neers, Birminghan, England: 8 and Management ‘of Stree ts, 
for High Lifts in Mines. Henry Dave gi oa 
E xcerpt Minutes of Proceedings Condition of Hew Capitol, atal 


From Iron and Steel Institute, Septem: Arts and Sciences. New York. 1868. _— 
F Journal of the Iron and Steel Institute, 1875. e Defective Drainage—Transactions of Medical 
No.2. 2 vols. London, Society of State of New York, 1874. 
From Capt. W. N, Jeffers, Chief Bureau Delaware and Hudson Canal Co. 
Ordnance, Navy Ww _ sylvania Coal Co., Vols. 5,6. 


ington: Description of Plans for new Public Buildings 


Report of the Secretary of Navy for 1876 ‘— on Independence Square, Philadelphia. — 
Effects of high Atmospheric Pressure, the 


From John A. Judson, Newport, Caisson Disease. stew Smith, 4 
Annual Report @ Chief Signal-Officer for 


y Essay on Laws of Trade, in Reference to In- 
ums, ternal Improvements in the United States, 


From Walter Katte, St. Louis, Mo.: Charles Ellet, Jr. Richmond, 1839. 

i) Mayor’s Message to City Council of St. Louis, Evidence in Rebuttal as to the — “ 

With accompanying Documents, November, ofthe Arcade Plan.” 
From John Kennedy, Montreal: Railways, &e. William Balti- 
(2 copies. 


From David Extension, relating to the Dome and 
Inquiry into relatlve Properties of 
_ Tron Plates manufactured at Essen, Prussia, on Railway Gauges and Construction, — 


‘Machinery, Economy, etc. W. W. Evans, 
and Yorkshire, England. David Kirkaldy. 


to President of N. Y.& N. H.R. R. Co., 

From P. Lauber, Zurich, Switzerland: on Railway Construction, Accide nts, 
Gotthard R.R. W. Hellway. Zurich, 1876. — Low-Pressure Steam Heating. _ New York, 
An Act for Organization and Regulation of | Memoirs of Josiah White. Richard 
Business Corporations, passed New York son. Philadelphia, 1873. 
Legislature, June 21, 1875, with Introduc- iz Metropolitan Railway. What Dividend ¥ will 
tion, Index and Forms. R. Bach McMaster. it pay? London, 1868. x; 
New York, 1875. Notes on Polytechnic Schools in the United 


“From William H. Lotz, Chic Ke States. §. Edward Warren. New York. 


ago: ‘ 


x es, with a Paper on Railways and their | 
newer English Constructions, by Francis riages, wit P 
Anthony, Knight of Gerstner. 4 Robert ‘London, 


and Prages, 1001-36. n Traction Engines and Steam Road 


From Col. 8. C. Lyford, Washington: Rollers. R.H. Thurston. 1873. 
Plea for the State Canals, and the Introduc- : 
aamneien for U. 8. Departments at Centen- “tion of Steam Towage. EE. O. Perrin. 
From William McAlpine, Babylon, Photographs, illustrating Failure of Dam at 
8 Campaign Gen. = Tower Foundations of East River 


A. Roebling. New 
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Means aid Reduction of Cost in th Amer 


re: 
ican Railway System. 1 


_ Proceedings and Re port of Board a Givi 
Engineers, convened at St. Louis, Aug., 1867, { Ve 


—— Purification of Waters of the up- 
per Harbor or Basin, City of Baltimore. W. — 
McAlpine. 1873. (C Jopies for distribution. 

—— Steam onthe Canals. - and 3d 


to consider the Construction of a Bridge | ag Annual Reports. Albany, 1873-4. 


across the at St. Louis. 
1867. 
Proposed natio of cheap Freight 
Railways. 


Hudson and Raquette Rivers. T. N. Bene- 


—— Topographical Survey of Adiron- 


Union of Telegraph and Postal dack Wilderness of York. Verplanck 


graph Co. Cambridge, 1869. 

Railroad Legislation. F. Adams, Jr. 

Railway Extension, Results R. Dudley 
Baxter. London, 1866. 


Remarks of Thomas M. Monroe, on 


tems. Statement of Western Union 


Mississippi Valley and the Atlantic Sea- 
board. Richmond, 1869. = 
i Report of Auditor of the Canal Department, 


ous Water Communication between the p 


Colvin. Albany, 1874. (2 copies.) — 


board. Washington, 1874. 


—— Ventilation of House of 


 tatives. M. Faber; also on Ventilating both 
of Congress. T. U. Walter. ™ 


—— Water Rates in the C ‘ities of the | 


—— Water Supply for City of Nor-— 


folk. February, 1871 (Copies distri- 


State of New York, for 1873. Albany —— Water Supply ,City of Troy. W. J. Me- 


Baltimore & Ohio R. R. Co., Se pt. 30, 

Board of Consulting Engineers to the 


 ..... bin ist, 
of Health, Philadelphia. 1874. | 
a of Health, City of Troy. April 
of Public Works of Chicago. | 


of Commissioners. 
Canal Gosamissioners of State of New 
x York, 1873-74. 2vols. Albany. 


Alpine, with Analyses of different Waters. 
Troy, 1872. (Copies for distribution.) | 


- —— Water Works for Cities and years 
- New York Bridge Company. New York, | 


N80" 1871; Albany, 1871; Brooklyn, 
1869-’70-'71; Po’ keepsie, 1871 ; Roc hester, 
1852, 1860, 1872 ; Manchester, 1868 ; Pro- 


--Vidence, 1870 ; Springfield, 1871; Lowell, 
7 = 1869. Lynn, 1864; Charlestown, 1872 ; Fall 


River, 1870; Grand Rapids. 1873; De-— 
troit, 1871 ; Ottawa, 1871 ; gs = 1870, 
New Bedford, 1865, Troy, 
1861, ; Louisville, 1862, 67, 69 ; St. 
‘Louis, 1865, 66 ; Hanffiton, 1855, °57, 
West Troy Water Works Co., by P. H. 


Chamber of Commerce of New York, bo Baermann, with letter from William J. 


Chief of Engineers, U. S. A., for 1875. 


_ McAlpine. Troy,1876. = 
Review of Theory of Narrow Gauges as ap- — 


2vole. Washington, plied to Main Trunk Lines of Si- 


- Gochituate “Water Bo: ard, City of Bos- 
April 30,1874. 
Illinois & St. Louis Bridge Co _Octo- 
ber, 1871. St. Louis. ¥ 
Louisville Bridge Co., 1871. Seated ille. 


M. C. Meigs, accompanying Report of 
e 


_ Secretary of War for 1859. Washington. | 
New Capital Commissioners, — 
1870. 
New York & Erie R. R., Sept. 30, 1855 
a New York Produce Exchange, for June— 
 4,1874and’75. (2 vols.) New York. 
Pennsylvania R. R. Co., March 
as Results of Examinations made in Rela- 


in Winter of 1856-7. Chicago, 1858. 
State Engineer and Surveyor of New — 
York, Sept. 30, 1873. (2 copies.) Do. on 
the Canals of the State. Albany. Ti 
Water Commissioners of Troy. 1872. _ 
Report on the Boundaries of State = 
York. Albany, 1874.00 


tion to Sewerage in several European Cities — ae 


Seymour. New York,187l. 


Rudimentary Architecture, the Orders and 
their wsthetic Principles. W. H. Leeds. : 
London, 1848. 

Rudiments of Art of Buildin ing. Edward Dob- 
son. London. 1849 


of Hydraulic — G. R. Burnell. 
Vol. 101, Part I. London, 1852. 
_ ‘Rales for Movements of Waters in Canals and 
_ other Water Channels. W. R. Kutter. 
Vienna, 1871. (German.) 


Speech and Address on the Canal Policy of 
the State of New York. 1869 


Charles Francis Adams, Jr. ,on behalf. 
of Mass. Railroad Comuuissioners. = Boston. 


Feby. 14, 1873. 
State Canals. Prospectus of the New York ld 


Steam Cable Towing Co. Albany, 1872. eet 
Statement of Maj.Gen. Buell. Nov. 1862. _ 


_ Supply of Water for Western Division of ‘Erie 


Canal Enlargement. Daniel Marsh. / 
System of supplying Philadelphia with W ater 
from the Schuylkill and Wissahickon, with- 


——— Building Stones. ‘Hail. out Steam Power. James Haworth. Phila- 


Albany, 1868. 
Chesapeake Bay and 
River Tide-Water Canal, from W ‘ashington 
to Annapolis. Albany, 1866. 
— Hoosac Tunnel Line of Railroad. 


F —— Improvement of the Halls of Co 
—— Introduction of Water in City of 
ly nn. Sept. 1870. _ (C opies for ‘dis- 
tribution.) 
—— Physical Survey of Virginia. M. 
_#®. Maury and F rancis H, Smith. Richmond, 


Treatise on Improvement of Canal Navigation. 
Trial of Abraham Lincoln by the great States- 
men of the Republic. New York, 1863. 
Tri-Nitro-Glycerine as applied in the Hoo: 
Tunnel. &c., &c. George M. Mowbray. 
d. New York, 1874.0 
W ater Spout. Albany. 
From William H. McFadden, Philadel- : 
phia : 
“Annual Re sport of Chief Engineer of Water 
Department of Philadelphia for 1875. 
(Copies f for distribution. ) - 


— 
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From M. Merriman, Haven, Conn.: 
Programme of Sheffield Scientific Sc hool, - 
Y¥ale College, 1875-6. New Haven. 


From John F. New York : 


Sawer. 
Mines of C College, Ist, ith the French in Mexico. 


2 vols. New York, 


care. From William A. Norton, } New Haven: 
- Results of Experiments on Bars of Wood, 
From John W. Nystrom, Philadelphia: = 
‘The French Metric System at the Franklin 
_ Institute. Discussion by John W. Nystrom, a 
17, 1876. (Copies for distribution, 
From Henry Pettit, Philadelphia: 
International Exhibition, 1876. System of 
Classification. (Copies for distribution. 


Sixth Annual Report of the Lake Shore & 


4. 
Safety of permanent Ww ay. 


Cc. P. Sandberg. 


Clinton B. Se ars, Boston, Mass. 


“Mo., 
"weahington, 1848. 


Philadelphi 
-*hiladelphia, 1867. 
‘From Theron Skeel, 3 New York: 
Report on Economies of burning Wet Spent 
_ Tan by detached Furnaces in use by Tan- 
ners. New York, 1876. 
ss Brom William A. Twiss, Cortland, N.Y.: A 
Bridge ou Centennial Grounds, Fairmount 
Phila. Photograph, framed. Ae 
United States Naval Observatory, ¥ 


Washington: 


Astronomical and Meteorological 


From Charles Paine, Cleveland, Ohio: , 1873, at U. S. Naval Obser —e 


Washington. 


Michigan Southern Ry. Co. Dec. 31,1875. From William E. Worthen, New York: 
= 


‘Prom E. S. Philbrick, Boston, Mass.: 
_ Seventh Annual Report of State Board of 
Health of Massachusetts. 1876. Boston. 
From Ernest Pontzen, Vienna, 
Portage Viaduct on Erie Railway. Ernest 
Pontzen. Vienna, 1876. (German.) 


Wooden Bridges, with special Reference to Stamping Machineny, 


trestle Bridges. Ernest Pontzen. Vienna. 


From Franklin ©. Prindle: 


delphia, 1875. (Copies for distribution. ) 


William Rotch, Fall River, Mass. : 
Annual Report of Watuppa Water Board. 
River, 1876. (2copies.) 


From C. P. Sandberg, London: 
Engineering in Sweden. P. 


eee 
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-The next stated of the 
is Board of Direction will be held Wednesday, 
7th, at 3 o'clock P. for the transaction 


next regular 1 mee ting of the iety, 
be held Wednesday, June 7th, at 8o’clock 

m., when ballots for members will be 

wansed; selections from correspondence pre- 


sented, and other matterstaken up. 


THE EIGHTH ANNUAL CONVENTION of the 
— = will be held in Philadelphia, Tuesday, 
Wednesday and 13th, 14th 
‘Sessions for ‘the of profes- 
3 sional subjects will be held on Tuesday and 
Thursday, trom 1044 o’clock a.m. to 144 o’clock 
p.M.,-in the Judge’s Hall, on the Centennial _ 
Grounds ; on Wednesday, at 8 o’clock P.M. a 
**a regular meeting of the Society for the _ 


Pl 
Catalogue of Amerigan Dredging Co. _ Phila. 


Caisson Test of Concrete at Canal atreet D aioe 


From Miscellaneous Sources: 

_ Argument of Franklin B. Gowen on the — 
of P. & K. Coal & Iron Co., and the P. & R. 
Catalogue of Ball’s Patent Direct-acting Steam 
Coast anu Harbor Defenses, and Armor for 
War Vessels. H. Haupt. 1862. (2 copies. 
ans for new Building of Metropolitan Life 
Insurance Co., New York. 


Proceedings of Semi- Centennial Celebration 


of Rensselear Polytechnic Troy, 

Beate 
Report & Reading R. R. Co. 

3 vols. Philadelphiae 


_ Charles M. Cresson. — Phila- 


House, the Philadelphia members ; 
one on evening, a mem- 


7. The Western Gallery of the Main Exhibition - 


Building has been fitted up, and will be used 
_ by the Society as a place for exhibits of Ame- 


a f rican engineering, and for meeting during 


the Exposition. 


Members can have their correspondence 
addressed in care of John Bogart, Resident 
Secretary of the Centennial Commission of - 
the Society, at the Main Exhibition Building, - 
and will find letters and telegrams nomad 


transaction of business” will be held | in Hall at his desk. 


- 
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a list of principal i _— of the Committee on Tests of Amer- 

hotels, with prices and has been 


ican Iron and Steel. W.S. Smrrx, Chair- 
sent to members that they may select and man. May. in 
engage quarters for themselves. IV. MISCELLANEOUS. 
i _ In accordance with the rules gove erning _ Metric System of We ea 
Conventions, alist of topics to be considered HERSCHEL. De scember, May. 
at the regular sessions is submitted, with Raileoad Returns. 


"references to the Papers treating these sub- P, SHINN. ‘To be presented, ‘th 


jects published in the May, Reports of Committees, to be called for. 
On the Form, Weight, Manufacture and 
3 = The Theory of continuous Girders ro ee ‘On Railway Signals. J. Durron STEELE, 
in Relation to Economy y in Bridge Build- Chairman. 
ing. _C, BENDER. | “May. Lite. 
I. The new Portage Bridge. G. 


MorRIsON- January. Technical Education. H. R. WorTH- 


CXIX. Erection of the Verrugas Bridge. L. InGToN, Chairman. 
Buck. Marche = = On Failure of Dam at Worces ster, Mass. 
Buildings. Perm. To be Resistances of Railway T 


Report of Committee on Means of winding ‘The following topics are set down for 


Bridge Accidents. J. B. Eaps, Chairman. ‘THE BUSINESS SESSION, 

To be submitted. Policy of the Society. Proposed By- 

II. Practica, HyDRAULICS. referring to Applications for professional 

On Waves of Tr: anslation that Service, made a special or ¥ ar 

emanate from a submerged Orifice, with ree (Proceedings, 

q an Examination of the Feasibility of the _ Reports of Committees to be called for ae 
proposed Baie Verte Canal. C. HERSCHEL. __ Establishment of an Engineering 
Description and Results of hy drau- Chairman. 
lic Experiments with large Apertures, at On Permanent Quarters: rs for ‘the 
Holyoke, in G. ELuis. J. BoGarr, Chairman, 


of Committee on a uniform System . GREENE, Chairman. 
of Gauging of Streams, in Connecticn The will be called for discussionin 
with ‘Observations of Rainfall. T. G. regular order, and members are invited to take 

Eu Lis, Chairman. May. | bey cing part in person or by sending what they would 

CXX. Notes and Suggestions on the Croton "say. Itis hoped that those who have memo- 

_ Water Works and Supply for the Future. _randa of experience or data, relating to any of 

a B.S. CHurcn. March. the subjects will take care to present 


CXIV. Notes on the Improvement of the 
i Mouth ofthe Mississippi. W. M. Roperts. 4 Papers for the Convention may be an- be), 


nounced by title, but none requiring more 


CXXI. Levees, as a Sy stem for Reclaiming _ than ten minutes time are to be read. rol 
- low Lands. G. W. R. Bayt LEY. April. _ bers desiring to offer Papers, or to discuss on 


mil. STRENGTH OF MATERIALS. them or other should at once give! notice 
CXV. Note on the Resistance of Materials. 


H. Tuurston, December. The joint meeting of the American Insti- an 

OXVIL. The Strength and other J Propertics tute of Mining Engineers and the Society, on 
of Materials of Construction, as deduced << Technical Ediication, will be held at the Hall 


from Strain Diagrams, automatically ~~ of the Franklin Institute, June 19th, at8P.m. 
"duced by the autographic recording test- 


The American Institute of Mining Engi 
ing Machine. R. H. Taursron. January. 
neers will hold its June meeting at the Hall of 
CXXIII. Note on the Resistance of Mate-— ‘ay 
Franklin Institute, beginning Tuesday 
rials, as affected by Flow and by ‘ 
of Distortion. June 20th, at 8 o’clock p. M., and to continue 
¥ Te as will be announced at the Convention. In | 
ch- 
®Bevers eral hote Is have re ently made ‘redue- 
7 tions from prices quoted in the list. _ e nical papers, there will be excursions to the 
Proceedings. - Vol. I, page 172. iron and coal regions, as follows; 


— 
— 
| 
— 
red 


s _ 224. At trip by steamboat on the Dela- ac P. M., when a report will be made of the pro- 
ma = River for social intercourse and inapeo- Brice and results of the Eighth Annual 
tion of shipping facilities; the Navy Yard and > _ Convention; after the formal session, an hour | 


iron works betw om Richmond and 
Chester will be visited. 
= at the of the Society, July > 
June 24th. By rail to Phoenixville and ‘sth, the subject of “Engineering Services > 
td - Bethlehem, Pa., visiting the copper and bridge — their Value and Compensation, ” will be con- 
works, the mills of the Pheenix Iron Co., and _ sidered , and “Connected Segment Marine a 
of the Bethlehem Steel Works and Bethlehem —goijers, a Demonstration of the Principles of © 


In the early part of the following week. By Emery, C. E., of New York, will be presented. ; 
to Reading, Lebanon, and the anthracite 
coal fields, covering two days. “The shops 3 o regular or stated meetings of the Boutety 


and mills of the Philadelphia & Reading R. R. = saad 
Co. at Reading, the Cornwall iron mills, blast 
furnaces and the prominent features of the ERS RECEIVED for wwe 
southern and middle coal basins will be ociety are announced as follows : at i 


Memoirs of American Engineering. “John 


Other excursions may announced at the B. Jarvis. February 


these meetings, to take part in the discussions, 
and to join in the excursions ; they are re- 


- Connected Segment Marine Boilers, a Demon- 
to give early notice of an intention to Stration of the Principles of their construc- 
do so, to Mr. ALEXANDER L. HoLuey, Presi- mt 


tion. Charles E. Emery. May 17th, 1876 
dent, at the rooms of the Institute, (which ‘ ‘Levees as a System of Reclaiming L 


have been removed to) 1100 Girard street. Pi Lands.” Discussion by G. W. R. Bayley 


The Franklin Institute kindly extends free = 


use of its Library and Reading-room to mem- List oF Society | is 
bers of the Society visiting the International — herewith as Supplement to the Journal. 
Exposition. Members are requested to promptly inform 
The next stated meeting of the Society will Secretary of of 
be held Wednesday, June 2lst, at 8 0 ‘clock address. 


FowLer, | CHARLEs E... 
[AS 0. [c. M. -As ng. Eisen-B ahn, Co” 


Chf. 


Oscoon, Josern O. [J.]. Rest. Eng. South Boston Flats, Boston, 


SELLER RS iam Sellers & Co.) P hiladelphia. é 
. «(William Sellers & Co.) Philadelphia. 
t. U. S. Boston 


15, 


soston, 


itm if 
«| 
| 
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it 
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WHITNEY, FRANK O. [J,]. ty 


P ROCEE 


Vol. Il, June, 


: (Abstract of such as may be of general interest to members.) 


7 1m, 1876.—A regular n meeting wa: was held at 8 o’cloc P.M. 
_ The vote on: admission to membership was canvassed, and the fe Mowing — 
lared d elected: Members—. Joseph P. Cotton of R.L; ; Edwin 
Doane of Oswego, RN. James Dun of St. Louis, Mo. ;W illiam 

H. Newton of Chicago, Ills. ; Othniel F. Nic hols of Brooklyn 
Nathan H. a of Holyoke, Mass., and John A. Wilson of — . 


dal ow 
ford, Coun. and Charles R. Flint of N. 
WwW illiam McAlpine introduced Geor ge Kennan of New York, Ww ho 
had charge of an expedition sent out, some time : since, to construct an 


r overland line of te ‘legraph to Europe by way of Behrings Straits and — 


Northern Asia, and Mr. Kennan gave account of his operations and 


travels. After an hour was spent in conversation. 


Ju 16rH, 1876.— Tue Conv ENTION of the So- 


ciety 1 ‘was: held in Philade Iphia, Pa., June 13 th, 14th and 15th, followe ed 
by an excursion over the new railway line to New York and return, — 


5 These members were in attendance : Messrs. Ernest Pontze n —_ Vi- 
enna, Austria ; Henry Harding of Beidgapert, Samuel H. Chittenden, 
Theodore G. Ellis, and | Charles B. _ Richards of ¢ Hartford, Ol harles E. 7 


F owler, 


— 


6. 
ow 
— 
nal, 
4, 
Stephen C. Pierson of West Meriden, Conn. ; Julius E. Hilgard, Thomas 
&§ 8. Sedgwick and Joseph Wood of Washington, D.C. ; Robert Forsyth, 
= 


Max Ujortsberg, 0 
and William Sooy Smith wood, Ills. : Hezekiah Bissell 
rence ‘burgh, Ind.; W illiam Belknap, Frederic Pani: ik 
"y WwW illiam H. McClintock of Louisville and Harvey R. Weeks of Somerset, 
Ky. : £ Imir L. Corthell of Port Eads, La. ; Mendez Cohen and F rederick — 
H. Smith of Baltimore, Mad. ; ; Frederick Brooks, Russell H. Curtis, 8. 
Clarence E illis, Clemens ‘Herschel, Joseph O. Osgood, Edward 8. Phil-— 
brie k, Clinton B. Se ars and Frank O. W hitney of Boston, Josia ah G. 
or oars a ‘hase and Erasmus D. Leavitt, Jr. of Cambridgeport, Stephe n Hol- a 
man and Nathan ‘iH. Holy yoke; Oliver E Cushing of . 
— illiam R otch of Fall River and George A. Kimball of ‘Somerville, 


Mass. ; ‘B. Davis of Ann Arbor and Frederic k Howard of 
eae — Detroit, Mich. ; . Joshua L. Gillespie o of Minneapolis, , Minn. ; John 
Fanning of Manchester and Robert L. Harris of Portsmouth, N. H. ; 

- os Theodore Alle nm an and Robert Moore 2 of St. Louis, Mo. Charles B. a 

Arthur Speilmann and De Volson WwW ood of Hoboken, Richard D. 
Dodge, Cc harles D. Ward, John F. Ward and Lebbeus B. Ward of 
dersey City, Martin Cory ell and Ashbel Welch of Lambertville, Ww illiam 


Kelley of New Brunswic k, Horatio Allen of Orange, Samuel H. = 


Shreve of Tom’s River and Francis C. Lowthrop of Trenton, N.. 
Charles H. Fisher, David John D. Van Buren, Jr. 
Arthur S. C. Vurtele of Albany, William Me: Alpine of ‘Babylon, 
W. Adams, James H. Armington, Virgil G. Bogue, James. How, 
Othniel F. Nichols and Tra Sti anley of Robert N. B rown and 
Oscar F. Ww hitford Buffalo, Abraham B. Cox of © herry Valley, 
Neilson of Elmira, John G. Barn: Arthur Beckwith, Leonard 
Beckwith, Charles Bender, Henry D. Blunden, John Bogart, Richard 
- Buel, Octave Chanute, Stephe n Chester, Francis s Collingw ood, Robert 
L. Cooke, J. James R. C roes, Charles E. Emery, Walton W. Evans, 
- Matthias N. Forney, Quincy A. . Gillmore, George 8. Greene, Alexande 4 
L. Holley, Gabriel Leverich, Thomas J. Long, Charles M: donald, 
Charles L. McAlpine, George 8. Morison, James O. Morse, Edward P: 
North, Ww. "Milnor Roberts, ly Schott, “Theophilus BE. Sickels, 
Henry W. ‘Stue tkle, W illiam H. Ww iley and W illiam E. W orthen of New 
York, Galen W. Pearsons of Ogde msburgh, Charles E. Fogg of Pough- 
keepsie, Foster Morss of Red Falls, Robert Cartwright, W illiam 
es. Haven and William H. Searles of Rochester and James P. Gould of 


Rondout, ; Edward N. Bebout of Canton, John H Sargent and 
Charles H. Strong of Clevel: md, Louis G. F. Bousearen, W uliam . — 
Gann and Frederick Weir of J. Becker 


‘Columbus, O. ; Chaties Davis of Alleghany ity, Charles 8S. Maurice 
of Athens, Sutherland M. ‘Prevost of Bedford, Calvin E. Brodhead and 
- A Jay Du Bois of Be ‘thlehem, Caspar W. Haines of Cheltenham, James 
R. Maxwell of Conshohocken, Tacob A. J satcha of Jersey Shore, J. 
Foster Flagg and Charles Latimer of Meadville, Charles F. Billin, 
_ George P. Bland, John C. Bland, Robert Briggs, Alexander J. Cassatt, 


— 
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re, Ei iward W. Coit, C. Da Cost: 1, Jr., Charles 

‘oseph Du Barry, F ‘'rederick G raft, Sidney uller, 

Mortis, Henry P ettit, Franklin F: Lirm: in Rogers, Coleman 
Sellers, Ww illiam Sellers, Samuel L. Sn medley; Joseph 8. Smith, D: wid M. an 
Stauffer, Franklin A. Stratton, John Wilsor, Joseph M. Wilson 
William W. Wright of Philade ‘Iphia, Bonzano, Amory Coffin | 

and » Griffen of mixv ville, Reuben Miller, Ww illiam P. Shinn and 


mes Archbald of Ser 


Lewis of ‘Nashville and Casimir Constable of Rockwood, Tenn. = 
Isaac M. St. John and Henry D. W hite omb of Richmond, V a. and — 

Nathaniel M. Edwards of Appleton, Wis. 


‘The several sessions of the Convention for the consideration of pro- 


fessional - subje cts were held i in Judges’ Hull on the E ixposition Grounds, 
_ and the one for the transaction of regular business, at Hall of the F 


THe First Session was called to order Tuesday, June 13th, at 10) 
o'clock, a. M., by President Greene, who announced that Vice-President 
Ellis would make an “opening addr address upon the * dial and Progress of © 


ICE- —At this this Centen- ject of canals, particularly to the connection 
nial time, when the minds of all are carried of Chesipeake Bay with the Ohio river, and 
back over the past 100 years of unexampled : made a reconnaissance for that improvement. 

os pr prosperity in the United States, it may not be He also made a report upon an examination 7 
inappropriate to make a brief retrospect of of the Olio river, for which he received the | 

the progress of engineering in our country > thanks of the Legislature of Virginia. eae 7 

since the commencement of its exi~tence, to — 1784, he presided at a commission at An- 
see what improvement has been made in the napolis to consider a project for the improve- 
profession, and in the size and importance of = ment of the nav igation of the Potomac, which 
its works, during the past century, ultimately became a canal to Pittsburg. ‘He 
At the time of the establishment of our Was also interested in the Dismal Swamp > 
present government, very little had been done | Canal, connecting Chesapeake Bay with Albe- 
in the way of public improvement. A few bad marle Sound, Verhaps the most important 


. roads had been constructed, such as were work early begun by the general government — 

suited to the exigencies of the time, and upon wai as the national road, which extended fiually © 

- them were bridges of rude construction built to Cumberland, then throug 1 tue States of | 
4s occasion demanded, probably not much ‘Maryland, Pennsylvania, Virginia, Ohio, In- | 


They were few and far between, however, b chiefly by reserving a percentage upon a 
_ and served as the only meaus of communic. sales of pengpemariatiy land, and was of great 
tion place to place. 


: - unlike the country roads of the present day. diana and Illiaois, to St. Louis. It was built 
b 


general government, nec coasity of better ‘branch was: also ‘constructed 
means of internal communication became ap- _— Baltimore to Wheeling. The time of transit 
ss and considerable attention was given _ from Washington to Wheeling. and from Bal- — 
to a better system of roads and canals. Steam, e: ~ timore to Wheeling, was reduced from eight © 
a means cf locomotion, was then unknown. to three days. Many other roads were pro- 
Mr. Washington, our first civil engineer, had = jected by Congress, and buil under the d direc- 
given much consideration to the tion of the ar ar Dep 
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= pieces of engineering, so far as location and f was finished in M :y, 1787, and run at therate | 
construction were concerned, and involved no _—of 4 miles per hour on the Delaware. It was 
extraordinary amount of engineering talent moved by paddles, 
imbuildingthem. | boat, moving them at one time. (PlateI) 
_ Improvements in the navigation of rivers, In 1796, the first propeller ever built was 
on a small scale, were also executed by the constructed by John Fitch, and experimented yes 
- national government, until the whole system upon by him on the Collect Pond in New 


_ end for the time by the veto of the Maryland a On April 16th, 1798, he finished the first — “ 

Did road project, by Gen. Jackson, after about steamboat ever constructed to carry passen- 

*. 000 000 had been expended on these works. —- gers. The cylinder was 18 inches diameter, — 
_ After the war of 1812, the United States — and the speed was 8 miles per hour. The 


government employed Gen. Bernard, a following year, 1799, this boat was runregu- 


‘upon the government roads and fortifications. to Burlington as a passenger conveyance. — 
Nearly if not all of the earlier fortifications © John Fitch saw the value and importance — 
of the government were designed by foreign- of his invention, and has put it on record in 
ers. They were far behind the state of the these words: ‘‘This will be the mode of 


ie = partly by improving the river. The result sisted of a heavy flat-bottomed boat, 30 feet vs 3 
as was acharter of the Schuylkill & Susquehanna im long and 12 feet wide, with a chain of buckets . 
pet Company, in 1789, and the Delaware & Schu yl- to bring up the mud, and hooks to clear away x 
stones, or other obstacles. Italsoha@ 
The New York, the Erie Canal had been pro- © wheels for running on the land, and a stern giles 
jected by Governeur Morris. In Massachu- wheel for propulsion when afloat. It was a 
setts the Middlesex Canal, from Boston to operated by a high-pressure engine, the cylin- 4 coe 


500 pounds, and could be run by the -. 


4 
already built showed that American engineers 4 
were equal tothe task that would shortly de- | Evans was not the original inventor of 
yolve upon ‘ either the high pressure engine or the stern 
- Meanwhile a slumbering giant, that was to wheel, but he was the first to apply them to— » a 
entirely revolutionize the system of transpor- practical use for propulsion. The high pres- 4 


tation, and entirely change the direction of sure engine was invented by Trevithic ct 


engineering works, was just beginning England, and the steam wheel was described 
awaken to a sense of his power, and future by Jonathan Hull, also in England, in 1736. 


ascendancy over the heretofore mane Steam was working its way onward, but at 
methods of locomotion. == = the commencement of the present century it 


, In 1787, John Fitch of Connecticut built, in had not yet become a motive power for trans- = 
Philadelphia, the first condensing steam en- f portation. Stage coaches even had not yet ¢ 
gine in America, with a cylinder of 12 inches come into general use, and traveling was 
; “i in diameter and 3 feet stroke ; and we have _ mainly done by means of the water courses _ 


every reason to believe that he was at the : and on horseback. What a field this pre- 


= ignorant of Watt’s experiments in Eng- 


sented to the American engineer, and how it 


Frenchman, witha corpsof foreign engineers, _larly on the Delaware river from 


q "These national roads were notremarkable This engine was placed in a steamboat, which 
— | 
itm 
itm | 
abroad at the time, and do not reflect crossing the Atlantic in time, whether [ shalt 
credit upon the average itinerant Ger- bring it to perfection or not; steamboats will 
man engineer of that period. be preferred to all other conveyances, and > 
4 While the general government was looking they will be particularly useful in the navi- 
| after the roads, rivers, harbors and fortifica- gation of the Ohio and Mississippi. The day 
tions, the States individually were projecting “5 will come when some more potent man will 
canals, Pennsylvania, about the year 1788, get fame and riches for my invention.” ie 
Bre upon routes for connecting the Delaware with Board of Health, Philadelphia, a machine for : 
the lakes. They reported upon a route cleaning docks which he called the Orukter 
wav of the Juniata. partlv bv canal and | Amphibolos or Amphibious Digger. It con- 
7 — 
lim 
| 
itm 
4 — 
| 
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PLATE 


an HE SECOND EXPERIMENTAL BOAT OF JOHN FITCH. 


twelve inches in diameter, stroke three feet, 


Dost Was run to Burlingto:s 


— 
&§ 
| 


— 


FIRST PROPELLER EV 


| 


Fitch, and experimented with by him on the 


var placed transversely. 


AT. 
veuty-four inches in diamete 


ae | Imported from England where it wa 


4 
Robert Fu 


. Speed four miles per hour, — 
depth 8 feet, tomage 160. 


tm 
— 
— 
a 
— 
— 


was built for ; 
the great lakes, at Black Rock, on the Niagara 4 fp 
** Sloop Experiment.—For Passengers river. This steamer was named the ‘‘ Walk - 
enly.—Elias Bunker informs his friends in-the-Water;’’ she was a fine vessel of 360 
and the public, that he has commenced run- ¥ tons, brig rigged; with a Boulton & Watt en- 
ning a sloop of about 110 tons burthen, be- gine, built by Robert McQueen, at the corner esa 
tween the cities of Hudson and New York, - of Centre and Duane streets, New York city. _ 
for the purpose of carrying passengers only. ate Tier cylinder was 40 inches diameter and 4 
The owners of this vessel being desirous of feet stroke. 
render.ng the passage as short, convenient att Vast strides had been made in the construc- 7 
and agreeable as possible, have not only _ tion of steamboats since Fulton’s successful 
taken care to furnish her with the best beds, _ teteebetin of the “North River of Cler- 
‘bedding, liquors, provisions, ete, but they mont,” and they multiplied rapidly uponall 
have been at very great expense and trouble 4 
oN in procuring materials, and building her = 


the best construction for sailing, and for improving, and internal land communication 
the accommodation of ladies and gentlemen 7 was becoming of more importance. The ee 
traveling on business or pleasure. Mer- stage coach was arriving at its palmy days of 
chants and others residing in the northern, transient glory, and engineers were called — 
- eastern or western counties, will find a great upon to build more extensive bridges for these _ 
convenience in being able to calcu'ate (at_ 
home) the precise time they can sail from Here was a branch in which American en- — 
Hu. son or New York, without being under | * gineering early commenced to show great 


the necessity of taking their beds and bed- — proficiency. The size of our rivers rendered _ 7. 
ding, and those in New York may so calcu- important and substantial works necessary up- : 
on all the main thoroughfares of stage travel. 
fortable accommodation up the river.” The magnificent timber bridges of Wern-— 
‘This was luxurious traveling for thoxe days, wag over the Schuylkill and at Trenton, were 


_ great engineer who constructed them. The a 
celebrated bridge of 340 feet span over the a bau! 
_ Schuylkill was built in 1812, and was burned ey, 


Hudson, It was 133 feet long, 18 feet beam, 
and 8 feet deep, and of about 16 tons bur- in 1838. Thus engineering progressed until - 
then. She had side wheels of about 15 feet the great days of railway communication 
; - diameter, with a cylinder of 2 feet diameter 7 opened a new field for American engineers. _ Mor 
and 4 feet stroke. The engine was 20 horse-— It isamusing now to look back to the period 
.: _ power of Boulton & Watt's construction, built just previous to the introduction of the loco- 
” in England iu 1805, which Fulton imported f motive eng ne, and see how the older members a = 
for the purpose. This boat made regular of the profession now living, and probably — 
iy from New York to Albany, at a speed of some present, traveled to their conventions, s. 
4 milesperhour, (Plate) | ifthey had any. At the commencement of 
_ Robert Fulton, a Pennsylvanian, wasapro- the present century, conveyances between 
fessional civil engineer; he was admitted New York and Philadelphia were advertised 
- formally in London in 1795; iu 1793 he wrote in the Philadelphia papers, as fullows: _ 
treatise upon steam navigation, of great “ Philadelphia Stage-Waggon anc 


= merit at the time. In 1803, Fultontried some =‘ York Stage-Boat performs their stges twic 
unsuccessful experiments upon the Seine. aweek. John Butler with his waggon sets 
In 1806, he visited the ‘‘ Charlotte Dundas,” out on Monday from his house, at the sign of 
_ a steam tow boat built by Symington in 1803, a Death of the Fox in Strawberry Ally, and © 


and used upon the Forth & Clyde canal, drives the same day to renton Ferry, where © 
and shortly afterwards returned to New York, ‘Francis Holman meets him, and proceeds on — 
prepared to introduce a new era in eT Tuesday to Brunswick, and the passengers — 


This was the ; 
- Jeans, astern wheel boat, with two masts. In New Yerk that night. John Butler returning 
4 the winter of 1812, she made her firsttrip from to Philadelphia on Tuesday, with the pas- 
Pittsburg to New Orleans in fourteen days. — sengers and goods delivered to him by Francis — 


‘leans 1D 


> 


| 
— 
| 
| 
— 
| 
| 
p 
but Capt. Bunk i 
y a Me 1807, Fulton launched the “North 7 be 
River of Clermont,’’ the first steamboat on ¥ 
lon 
phat 1811, Fulton & Livingston built at P =< 
‘burg the fi Pitts- Isaac Fitzrandolph’s the same day, - 
‘burg the first steamboat that ever Reuben Fitzrandolph, with a boat 
ia 


— 


will carry his paseen ngers and onal with a. ‘roade had been built, and were building and 


same expedition as above to New York.” gels 
Somewhat later an entirely land route was” 


adopted, as set forth in this New York adver- — 


tisement. For Philadelphia and Balti- 


extending over the country. Steamboats had 
multiplied, as if by magic, upon all our lakes 


and rivers, and the excitem nt regarding in- 


when news came across the ocean of the suc- 


> 


more—Swifisure Mail Stage. A new line 
- been removed from No. 2 Cortland to No. 116 cess of the Darlington Railway, which — 
_ Broadway, and is now running between New ¥ carried passengers at the astounding rate of 
York and Philadelphia, through a beautiful seven pmilesan hour, 
country, on the short and. pleasant road America was 1ipe for the improvement. — 4 
through Newark, ld, Scotch Plains, short railroad, the first in the country, had 
Bound Brook, Somerset, Arnweil, Coryell’ opened in 1826 from Quincy to Milton, 
_ _ Ferry, Cross Road, Crooket Billet, and Jen- 
to Philadelphia. Neponset, 3 miles, for the transportation of 
"To start from New York day at 10 stone. The celebrated Mauch Chuuk Railroad 
: in Pennsylvania was commenced, and — 
opened in 1827. Both ¢ 
day sherscen. ‘The Swiftsure is the “only “horse railroads.’ 
opposition stage from this city to Phila- — 1828, 12 miles of the Baltimore & Ohio — 
delphia and Baltimore.’ Railroad were completed, being the first 
4 =a few years more brought steam boats into passenger road in the country. - ‘Lhis was two 
competition with the mail coaches. and the a years before the celebrated | Liverpool & 
number of travelers became greater, so that | Manchester Railway was opened, so that we 
4 at that semi-centennial jubilee held in Phila- gee that American Engineers were not behind a 
delphia on July 4, 1825, it = recorded in 1 the t me In this same year a survey for a 
the Philadelphia Gazette that 300 was made iu South Carolina, and the 
y¥ orkers were said to have been in Phila- _ Western Railroad in Massachusetts was pro- 
passengers to fill twenty-five coaches. Fifty. The second 1 passenger or opened was 
years have passed on, and what would Francis from Albany to Schenectady on the Mohawk 
Holman, John Butler and Reuben Fitzran- and Hudson. This was in 1831. The next — 
dolph, with his boat well suited,” or thirty- finished in the United States was from 


five stage coaches have done with the crowd Richmond to Chesterfield in Va., in 1831, and 
= the same year the road from New Orleans 
Lake Pontchartrain was c ompleted. 

_ The reports from the Liverpool & Manches- -_ 


that is here to-day 
The advent of steam boats gave an impetus | 


to enginecring works of greater magnitude 


than before. On July 4th, 1817, the Erie ter Railroad gave a great impetus to railways — 


Canal was commenced, and was finished in 


in America, and they w re pr 
— 1825. In 1819, the first steam-boat that ever 


jected in all 
parts of the country. 


¢ Liverpool. In 1823, the Erie and Lake Cham- 


at that time may be seen by the following ex 7 


cross d the Atlantic sailed from Savannah “ed The state of the knowledge of such works 


railreads had made considerable progress. 
In 1825, work was commenced on a canal, 


307 miles long, to join the Ohio rie: at Ports. 


plain Canal, 63 miles long, was finished, and 
about this time many canals were commenced, © 
some of which were not opened until after | 


tract from ‘Wood on Railroads” in 1825. 
* Nothing can do more harm to the adoption 
of railroads than the promulgation of such 
nonsense as that we shall sce locomotive oo 
gines oy at the rate of 12 miles an 


mouth, Ohio, with Lake E rie. was The firet locomotive engine run upon a 
finished in 1833, In 1826, the om, and ‘a road in the United States was the * Lion,’ 
afterwards partly railway route, through : importad in 1829, by Horatio Allen for the 
Pennsylvania was commenced, and this was Delaware & Hudson Canal Co. ft wee ; 
finished in 1831, 395 miles to Pittsburgh. - first started by Mr. Allen himself, upon the ‘“ 
3028 the Cumberiand route was eee + — of the Lackawaxen, and he has graphi- | 


¢ river, Mr. Cornelius Vanderbilt, is now = 
to witness the magnificent ace of 
the prediction of John Fitch, 


as built Genrge 
Stephenson, is reported to have been im-— 
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ported "short time before the Lion,” cast iron arch of 80 feet span had 
exhibited in New, York, and run with ‘been built over the P ac Aqueduct | by Serer 


its wheels raised from the ground. I do not : Maj. Delafield, in 1840, _ 


know what road this engine was intended — . Iron bridges, however, did not come into 


for. general use until a short time previous to the 
The first engine built in this country was -s late war of the rebellion, when several roads, _ 

in the summer of 1830, for the South Carolina - particularly the Pennsylvania, New York Cen- 

_R. &., by the West Point Foundry Co., at_ tral and New Haven, Hartford & Spring- 
their shop on West street, New York city. ye field, commenced replacing their worn-out 
It was called the “ Best Friend,” and had 
four wheels and an upright boiler. _ This en-— y _ The vast field opened to engineers by the 
gine blew up shortly after it commenced <a -"ealidinn of railroads, and the incidental works, 


ning, and was rebuilt with a horizontal boiler. ee caused a great addition in numbers to the 


The second locomotive built in the country — ranks of the profession, and engineering 

was the ** West Point, ¥ likewise forthe South schools were opened in all sections of the . 


Carolina railroad, country, which have graduated young men 


ooden bridges with iron and stone. i a 


_ In 1831, the * De Witt Clinton’’ was built with excellent preliminary training for the 
1 by the same company for the Mohawk & | profession, and have raised the standard of 
Hudson Railroad. This engine weighed four : education for entering the practice of engi- | 
tons, and could run 40 mi‘es an hour. It neering far above what it was half a century © 
had cylinders 54 inches diameter, and 16 a ago. Atthe time of the height of the railway _ 
inches stroke, with four coupled wheels s 4} fever every young man who shouldered - 
in diameter, (Piate 1V.) brass instrument was an ‘‘ engineer.” = 
3 Locomotives soon came into general use. Spirit of the times now requires 
Baldwin commenced building them in 1833, how to use it. 
and Morris soon after. .: Then came the. 


_ The railroad age culminated with the won- 
—. shops in 1835, Rogers, Ketchem teen achievement of constructing a road 


Grosvenor, of New in 1837. Then through the univhabited prairies and moun-— 
Winans, “Mason, Hinckly & Drury, and the tains to the Pacific Oc ean ; a& great part of it 
Taunton, South Boston, Manchester, atthe rate of a mile day. To: a European, 


treal, I awrence, East Bridgewater, and it is something astounding that in a coun-— 


numerous other works; all of which ie try just a century old, you can start from New 


busily occupied in furnishing engines for our York and ride 3000 miles westward by rail- 
rapidly extending railroad system. Way without changing cars; living, sle eping 
_ The Harris engines were the first exported, ; and eating on the train, aud this ch 
and since then, locomotives have been sent in through a country that half acentury ago was 
large nutubers to England, Russia, almost wholly unexplored. Middle- -aged me 
Germany, Egypt and South America. remember when the Rocky Mountains 
‘The railway system opened a new field for were as much as “terra: incognita” as the > 
engineering, in the substantial structures interior of Africa now is. 
required for bridges and viaducts, which ‘The railway system built up cities, and with © 
everywhere were erected, too numerous even their increase came water-works, pumping _ 
mention here, engines, systems of drainage and gas works, 
Timber bridge ges were quaeralty erected, and that in magnitude and in constructive ex- 
ee Burr, Long, lattice, Pratt and Howe 4% cellence eclipse many of those of the old 
trusses, have become identified with Ameri- " world, 
can engineering. The Howe bridge is per- _ 


The number and magnitude of them 


is such as to preclude the possibility of © 
the most remarkable stem of naming them at ‘this: time. These Works 


signed for general use in edie s of all spans. all, and their one ription “fills our bae-emedl 
The first iron railroad bridges were three enginee ‘ring literature. The latest 
spans, of about 55 feet eac h, ere ‘ted on P 
the Baltimore & Susquehanna Railroad, 
James Mulholland, in 


works 
of American engineers, suc h as the St. 
by Louis bridge, over the Mississippi, the East 
1846. The se were river bridge at New York, and many others 
& girders. Iron suspension bridges had ot less magnitude, but equal merit; the Paci- | 
_ been previously used, the first in the country - “fic Railroad, the Hoosac and Chicago lake tun- 


was erected by Mr. Finlay, over Jacob's Creek, _— nels, and muny other recent constructions, 


in Pennsylvania, in 1796, and during the next are works of which we may well be proud, as 
25 years about forty had been built on the monuments of American engineering s ill, 
plan in different parts of the country Among the more bab Ameri 


| 
— 
— 
a 
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‘military exploits of civil engineers attached 
_ to the army during the late war; the won- 


eS ar derful railway bridges built in a few days at 


2s 


Potomac Creek and elsewhere the release 
of the fleet at the Red river ; the canal all 


** Island No. 10,” and the Petersburg mine. 
nal ne... the short space of a century, Ame rican of alumina, cley is one of the mostrefractory 
engineering has risen tothe highest standard, © 


and ranks with that of any nation in the 


best and the ment comfortable 
conveyances. _ We have by far the finest pas-— 
 senger steam ‘boats in the world. We have 
the largest bridges, the greatest spans, and 
_ the deepest foundations, and the only success- 

~ ful railway suspension bridge in the world. 
The question to be solved is 
When will our im- 


can look back to such a record of progress ens 
now appears to us? I reply, it is not only 


who could have seen the progress of the nls 


of bronze? In the age of bronze, when the — 


> pyramids were built, and vast works of years 
- were undertaken, who could foresee the age 


of iron, with its great architectural and me- visions in which a practical engineer of the — 
. chanical works? And who could have fore- = 


geen the wonderful revolution upon the face 
of the earth that steam should produce? 
at the present time I sincerely believe that 
the days of iron and steam are numbered. 
* hat the next great improvement will be, we 
cannot now kuow ; ; but the signs of the times 
point to asthe motur thats w 


can engineering may also be 1 mentee the Ae the metal that i is to replace iron. ‘The day 


; will soon come when men will smile at fron F 
_ bridges, engines and tools. Aluminum is 
_ the most abundant and best distributed metal 
on the earth. Every clay bank is a mine. — 
_ Ways are already known how to reduce it, but 


"with great difficulty and expense, as silicate 


substances we have to deal with. Let but 
the discovery be made, how to reduce this 

metal cheaper, and we might well be astound- 

ed with the changes that would occur. om 

a metal only 2h times as heavy as 

water, 6 times as strong as steel, as easily 
worked as iron, and almost indestructible 

¥ in air or water, conceive what would be the 

possibilities of engineering skill, to 

nothing of the in all the tools 

utensils of ordinary life. of a tulle 


least one-fourth their weight, and the ouerign 
tion of the air (all except the alighting, in a 


possible but probable, = I should never have great confidence), 
- who the age of wood and stone implements, | 


would become practicable. With a motive 
power which would not be obliged to carry so 
great weight of fuel as our present steam en- 
gines require, speed of navigation 
easily be doubled. But these are merely 
present day has no right to indulge; he can- 
not yet afford to wait for the new discoveries 
that are to throw our works in the shade; like 
. the builders of the pyramids, we must go on 
plodding in our old-fashioned way, leaving 
those of our profession who shall look back 
us from the stand point ot the next 
ay century, to say if any of us danse be ranked © 


among the ‘old masters.’ 


On motion, We: as C. Clar 


rke was declared Chairman “a all but 


te business session of the Convention; on taking his seat, he briefly 
ed thanked the members present for 


"The order of business was prese 


the honor conferred, and welcomed 


Rad 


ynted as previously a announced?:—the 


; day sessions to be devoted to the consideration of professional “subjects 
‘and the evening session to the transaction of ré egular business as set 
- forth i in the » published. list of topics—each ate to be called for discussion 


The « consideration of profession: 


il subjects was entered upon, and i. 


“test ting as — and Roofs” called ; under it, the “ ‘Theory of Con- 
s” was discussed Messrs. Herse thel,. Du and 


3 at and an account of the ‘ I 
Buildings” was given by Mr. Petti 


Jesign and E rection of the I Exposition 
t and diseussed by Mr. Schwartzman. 


— 


| 


— > 
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that evening, by n members in Phiiade iphia, ‘at the Union 
ss ‘League Cinb, and on Thursday evening, by ‘Prof. Fairman Rogers at his 
hon .. An offer from the. American Dredgiag Co. by Mr. Prindle, ‘Sec. 


¥ 


G retary, of an excursion on Delaware river, with opportunity to inspect — con 


important works, was accepted for Ww ednesday PM. , With thanks. hapeere 
Ber. The Caidinemen call attention to the joint meeting of the America 


Institute of Miniug Engineers and the Society, on ‘‘ Technical Educa- 
tion,” to be held in the Hall of the Franklin | Institute, Monday evening, 


Tune 20th , and invited members and others interested, to attend and 


Be. Bogart referred to the exhibit of the Austrian Society of a 


= _— neers and Architects in in the Main Bi uilding, and in its behalf laid before 
the Convention a formal presentation, (per Mr. E. Pontzen, » 
4 Special — Committee » for the Centennial) Exhibition to this assoc ciation, as 
% an expression | of inte national friendship and good will, of such, to be 


delivered at the close of the. Exposition. + 
wa 


_ The text of the paper was as follows : ares ~ Civil baicinlinsia in New York, accepting the | 

The Austrian Society of Engineers acd Ar. exhibited objects named in the enclosure, — 

chitects, in Vienna, having arranged in con- which the Society begs to offer as a sign of 

nection with the Universal exbibition of Phi- - professional cousideration and international 

Jadelphia, 1876, a special exposition of draw. friendship. The Society gladly profits by this 

ings, plans and photographs, representing in- opportunity to present to its American col- a -_ 

ventions, works or buildings projected oo te sagues its best wishes and congratulations on . 

_ executed by members of this Society, would the great centennial festival of the United 


feel honored by the American ‘Society of of 
_ On motion, the gift was accepted, and the P resident _ Secretary 


a F wens appointed a committee to properly express to the donors the thanks 


srs. Shinn and Bogart referred to interesting exhibits of engi- _ 


ing subjects ; | request was made that ‘attending ‘members, who had = 
pos ady registered their names, should do so, and the Convention — 
prosacr omen et in business session, Ww ed nesday 


we THe Seco OND SESSION was called to at Hall of the 


“stitute, WwW ednesday ev ening, at 8 o'clock, for the t ction of 
bu ness, President Greene in the e chair, 


The amendment to the By-Laws, recommended D Ist by 


Jec 
 Boardot Direction to the Society for adoption, * und the e substitutes pro-— 


posed January 5th,+ conside: ‘ration of which was made a special order at a 
this session, were taken 
**Seetion.... Upon application to the be Ist. Upon application to the ‘Society for 
ciety for profe ssional service, the Pre aident nal service, the Presi lent shall in 
and Board of Direction shall in each case such case commend members there for, sub- 


‘take such action as they may deem best. x) ject to revisiou aud addition u by the Board of -_ 


they appoint members for the service, Direction; 


the Presi lent shall make the nominations, 469d, Application to the Society fer profes- 
— subject wilt sion and addition by the sional service shall be referred to the President _ 


Board.” 


Board of Direction, for suitable action. = 
Vol. page + Page 2. 
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Mr. W. Me Alpine mov to lay the proposed amendment and its “ 


Mr. Bogart said :— — 


mai matter submitted is delicate one; 
7 largely increased in numbers, and any change various expedients covering the cise have 


" in its laws, liable to provoke criticism or pro- been proposed, but. in my judgment, all are 
aa duce harm, should be well considered at a unsatisfactory. _ I do not see why this By- 
meeting like this, when the Law should be adopted, and believe it would 


= 


owing, asan amendmer nt to the 


“all the of the Soc with a a copy of this resolution. 


The War eked the President 


‘the various branches of Government to examine and re~ 


and the extensive field which is covered, engi- port upon the improvement of the Mississippi is 


neers inust more and more take up and tll _ mouths, which was done and the member ap- = 9 
sue, special subjects. 
It is important this Society should stand ; 


permanently before the public at large, and it States might select three civil experts to serve 
seems to me proper that it should be referred t on the Government commission to test iron, 
to, when experts to performa particular work _ steel. and other me ale : 
are required. A classified list of members, — 

who devote themselves to particular branches 

of the profession could be prepared, and — Third.— _The Raginnee in n Chief of a public = 
furnished to applicants to muke selections 


pointed, and second—to name several mem- 
bers from whom the President of the United , 


ten were 


partment in New York, i: a communication — 


c Mr rn. Woop said :—It will bea delicate mat- suggested the appointment of a committee to 
_ ter for the officers of this Society to name ex- — 


* 


examine the plans in use in that depart- y ; 
perts or to attempt to classify them. A party ment with & view to determine certain — 
desiring to employ an engineer for a certain questions of practice. — _ ‘The 

_ work, and in doubt whom to select, can alway a was or-ered on file; 8 

make ingu and obtain sufficient inform: - mission of three (two of whom were Mew- 

- tion upon which t» found a satisfactory opin- bere of the Society), was appointed by — 
jon regarding professional merit. Thisisthe the city authorities, to report on them an 
a way; the one proposed is so full of em- similar questions. Fourth.—The Mayor of 24 
barrassments. that were it adopted, I would Providence acke d the Soc.e 


request not to be mentioned under it. 
a> Mr. Crores sail :—This question has come erage sy eter m of that cityt. The Board of Di- — 


-- wp several times in New York, and beenfreely rection named several experts, and from 
discussed I favor voting upon it by letter these the committee was afterwards selec ted. 
ballot, which wonld effectively decide it. | ‘This statement indicates the difficulty in 
SecReTARY said :—I will state upon complying with these and similar requests of 
what occasions, officers of the Socie:y have public officials. I presume the chiet object of 


been formally requested to designate mem- — the By-Law submitted, is 


bers for professional service. “dociety frum a gr 


= 
Mr. Me: (lpine’s then voted on and not ited. [ 
He TSC shel’ amendment is taken up. Messrs. Allen and C roes 
‘offered: a ‘substitute the first w: as. 


Pics Resolved, that the President and Secret wy of tl he e Soci riety be directed 


— 
— 
— 
— 
— 
the relat ive merits of its members among themselves, and that all appli- 
ae tm a 7 i. cations to the Society for professional services, or for the names of mem- | ‘a 
to perform such, be referred to the President and the Board of 
the amount of now done the ad_ 
— 
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u to ni name membe rs to m pai onal re ‘should be 
sent to the ant a list of those who their 


ees or of indiv id- 


Croes moved that these ‘three resolutions | be submitted to o the 


» voted n by letter ballc 
‘Society, to be vo eC upon vy letter ballo 


Mr. Fisuer said :—The rules now proposed BoGarrt said :—It is suggested that gen- 


would in effect, be more damaging than to - erally the men who offer themselves, will not a4 
. name experts as heretofore. No complaint is ob be wunted for this service, as reference to th 


good reuson for a change. The President can + The demand sought to be answered by the — 
_ always name a sufficient number of engineers : By-Law and resolutions, is for men of con- 
skilled in a particular branch of practice, from —spicuous skill and knowledge in their chosen 
which the applicant may select. branch of practice, and whose opinions will be 
‘THe Presipent said :—It will ve an un- pted without question, 
pleasant duty to point out among members: Herscuew said:—There are are two classes” 
those possessing special features or qualifica- of engiveers, one does honor to our Society, rs 
tion for a particular work, and if it can be + the other has come into the association as if 
avoided, this duty should not be imposed up- it were a grand intelligence office, and should 
on the Society or its officers. be encouraged. Applications for protes- 
Sepowick said:—If the nomination of sional service, as were referred to, from the 
y persons to perform special engineering oo Federal Government will be rare. I am ? 
. vice cannot be done by the officers of the | aware that the officers of the Society are re- 
Soc iety, who are intrusted with its manage: luctant to answer such; if it amen ist be done, 
ment, and charged with its welfare, who can why not let the Society do it? 
do it? _ Reference to a list of members, in J Mr. W. 8S. Smita said:—The officers of this 
- most cases, will not aid an applicantinm king Society were asked to name experts on the © 
selections; if this matter cannot be left wih Govsenment commission to test iron, steel 
the Societ °s officers, I think it should not be d oth etals, iono » de 
=. 
ra 
. Mr. ALLEN said:—The object of my amend- - of the commission was to be performed 
‘ ment is to relieve the Board of Direction from _ - largely through the agency of this association, 
this burden of selection. When a list of them _ and naturally desired it to select those to © 
is given to an applicant of those members who whom the work should be entrusted. Such 


are able aud willing to examine a partic salar requests, will be rare. 
subject. the Board has done all it can or ought ie 


to do, the Sasteny wee will be be benefited and the that ‘this Soe iety “should aan ‘the m, or in 
1 


any way determine their engagements. Iam 


The Soci: ty is large and increasing; I think | not altoge ther 0} posed to nominations of © 


it skould be willing to supply this and similar id experts, upon some definite plan, by the Socie- 

means of reliable information. If members ty. In my judgment, such appointments in © 
_ wishing to perform expert service, would so the interest of the Society or of the public | 

inform the officers of the Society, the list gene be ‘made with 
a could be prepared and issued as proposed, 


instead of what ‘therei in n follows 


to farnish a a sti atem 


lished, relating to part 


| 
to reques vlling to act as experts. 
request members willing to act as experts, to say in what branches of 
> 
; 
the application refers. The second was:— 
| 
thod, aud isee no examples quoted by the Secretary shows. 4 
7 
a — 
4 
— 
— 
— 
| 
ibstitute by inserting after — 
1 have done and papers pub- 
iculur engineering subjects, and whe 


2 


‘qualified i in any of ‘the 


are applicable shall forwarded to the without any recom- 


Taw and substitutes, regulary and made the order of business 


‘sidered. Mr. ‘Herschel moved— —the ant action on the 5 By- and 


ed, ak the nestion whe the 


“before the next Annual Conv ention, so that action thereon may be taken. ; 
‘The Chair decided, that the mation wennthin in order, that Mr. Herschel’s 
_ amendment could not then be considered in place of the proposed By- | 
aw, and that the question before the Conve ntion was, the adoption of 
: aa this By- Law or one of its substitutes, as _previonsly submitted and made : 
¥ the order of of business. This decision ¥ W ppealed from, and upon m vote 


the chair: was sustained. 


a : Separate votes were taken n upon the substitutes and proposed. By- Law, 


- oe Resolved, that in the opinion of this Convention, it is inexpedient tt 


for the officers of the Socie ty to tuke | action uj upon atone for mem- 


bers to per form profession: il services. 
= Mr. Allen moved to substitute therefor, the he previonsly 


offered — —which was not agreel to. Mr. Herschel’s resolution was then 


Invitations to members and their: friends were and accepted 
with thanks—from managers of the “New York & Philade lelphia New =" 
7 Line” for an excursion on Friday, June 16th, to New York and return, 7 
and from the Franklin tustitnte, to visit during the Exposition its Re- 
A ‘tion Room at the northwestern end of Machmery Hall. 
It was stated for Committees on ‘‘ Establishment of an Engineering 


L ibrary and Museum,” and on * Mo ‘ans of Averting Bric dge- Accidents,’ 


that no action he ad Deen taken since reports» were wade to the it 
ntion. Mr. Bogart, as Chi: n Committee 
Change of the Society’ Rooms, and Mr. Roberts, for Committee 
on ational Reorganization of the Soc iety,”+ each presented a report 
is accepted and -Teferred to the Board of Direction with 


to act. These committees were then discharged. - 


Bogart referred to ‘the ch anse in Articl ‘le XX of the Constitution 
providing that in elections for membership of either class” * three 


or more east in the negnitve shall exclude,” and submitted 


ties | 
at 
— 
— 
— 
a | 
| | 


= Mr. Bocarr also said:—It is understood was adopted when there were about 50 voting 
that at these Annual Conventions, | questions — _ embers, now there are nearly ten times as os 
_ important to the welfare of the Society are to many and by it, persons are kept out of the | 

z be brought forward and discussed freely, 7 Society who should belong to it. An expres- 
The clauses in the Constitution referred salt Laas of the views of those present, is desired. 


Emery moved—that the ‘umber er of votes” required to reject ar an 


applicant be three per cent. of the voting membership ise his substitute 
oat Resolved, that the Constitution be amended, so as to yon a 


negative vote of two wo per cent. of the regular me nembership to 


Mr. Cou. INGWoop said:—The examination verse votes to rejecta be, 
ot an applicant's professional record is search- is does not seem to me very important; whether > 
, ing and thorough—but is there enough at- six, eight, ten votes, or two percent. ofthe _ 
ory J = 
tention given to his social and personal votingmembers, 
record? This in many respects, is equally — SEaRs said: —I would suggest that this pr: 
Morison said:—It seems to me that the Board of Direction. One may be pro-— 
= votes necessary to reject a candidate should — "posed whose reputation, outside of his — 
refer to a certain percentage of the whole _ fession, is objectionable. We should not 
voting membership, or a certain other per- only look to the professional ability of a man 
centage of the members voting—say tenofthe but his character in every respect. To be — 
former or three of the latter. sure, this is vouched for to some extent by the 
Perhaps | the change may be made, ,in proposers; but such endorsement is often 
another direction. If three members can ex- matte r of friendship, or imperfect from 
clude, at Jeast five should propose, and in so of knowledge of the applicant. et ee Pi . 
doing, fully recommend and endorse the can- Mr. Fiser said:—Most of the members of 
didate. the Society are not known to a considerable 
_. Mr. w oop said:—It is a difficult thing noe of other members, and still we may 
determine what should be done in this re- _ be asked to propose an acquaintance under 
gaid. A percentage seems tobe unnecessary; circumstances which render it difficult to re- — 
My any definite number of adverse votes fixed _ fuse, though we know but little of his quali- 
strength does not lie so much in this, as in ay Mn. MACDONALD said:—I hope the wection 
the care taken by members, in proposing a - will not prevail. The Society is new, its 
candidate that he be a fit and proper person membership extends over the whole country 
for admission. a candidate may not be known by e nough 
Mr. ConeEN said:—The Board of Direction members to be judged rightly when bis ap- 
has canvassed the matter very well, I think, -_ lication is acted on, if the number of adv erse — 
in each case. The difficulty, I presume, isto votes required is increased. So long as there | 
_ know of an applicant all that is required to is no provision in the Society’s laws to get rid 
pass an impartial judgment upon his standing a. an objectionable member, the proposed 
and merits, and this may generally be over-— change will tend to open wide the way to ad- 


come by inquiry. What the number of ad- mission. 


The matter was laid upon the table, and the session adjourned to be ee 
continued for the transaction of regular business, if necessary, on Thurs- | 


ay June 15th, at an hour to be fixed by the 


Tae Turmp was called to orde Thursday, 15th, at 104 
A. M., Mr. C in the chair. 
e consideration of | professional ‘subj vas resumed: the first topic 


it, rs on n the New 


ag lt were e read, and a the former discussed he Mr. Mori ison. 


| 
— 
a 
an 
a 
— 


draulics ” ” was called 


Ww aves of ‘that emanate from a submerged “Orifice,” was 
y Messrs. | Ellis and Ww. J. McAlpine ; “Results” 

Exp: riments W ith large "Apertures ” ” by Messrs. Herschel and 

E 5 Report o of yommittee | ona“ Uniform of 


G. Ellis and D. M. Greene of ‘Committee, was rei acce and 
discussed by Messrs. Croes, D. M. Greene and T. G. Ellis; “ ‘Notes ‘and 


” 


’ _ Suggestions on the Croton Water Works and Supply for the Future a 
were disc ussed by Messrs. W. J. McAlpine and a paper on The 


ae Improvement | of the Mouth of the Mississiy ppi ” by Mr. C. W . Howell, 
was read, and the subject dise mussed by Messrs. forthell, 
W.S . Smith, Macdonald, Flagg, Herschel, Graff, Roberts and Barnard. — 


The Convention took a recess for one hour and was again called to Res 


order at 24 o’clock M. 


_ Invitations were presented and accepted with thanks ;~ ;—from Mr. H 


Worthington to inspect the Duplex Pumping Engine y whic *h supplies the 
Exhibition Grounds; from. Mr. Roy Stone, to ex ‘amine his Elevated 
Single Rail Railway across the Landsdown Ravine, and Mr. Louis Mer- 
to visit his torpedo boat lying in Delaware river 
_ Reference was made to interesting exhibits of engineering subjects, 
and the regular order of business was resumed 
 uU nder the third topic, “Strength of Materials,” the Report. of Com- 
mittee on ‘* Tests of American Iron and Steel, by 8. Smith, 


Chairman, was rez ‘-epted 1 and then discus 


3 

Mr. SmirH said :—I cannot ‘do better in 


presenting this matter for your earnest con- _ — receives any compensation for his ser- 
4 sideration than to read the report of a vices in making these tests, and he but $1 i 


= 4 
committee charged with the duty of solicit- per year. Four members of the Board are 
ing the aid of our Government necessary to already salaried officers of the Government, 7 
_ make the tests of American metals, recently and the two others give the.r services gratis. 
submitted to the Society, and printed ‘The balance on hand, about $19 000, will be 
your information. It was prepared pursuant sufficient, it is hoped, to carry the work along 
to notice by the Secretary thatit would be re- until a better } temper prevails in Congress, * 
quired ai this time, and is simply my ‘report when really deserving works of vital interest 
Chairman. our country will receive the support they 
Be I feel that I owe it to the other members of merit. Butif the members of this 8 ciety will 
s committee to say, that then there was not not exert themselves to convince members of 
sufficient time remaining, to confer with ee Congress that the appropriation js one which © 
nor to submit this report for their considera- _it is that they should make, 
(The re port was rea, ‘after which Mr. Smith unav 
a This matter has been thoroughly ‘ton 


to Congress and upon the attention 


strong, is—the Government in its embarrassed | - 
condition must stup expending money and 
It is however quais that at present, wat 2 making the numerous appropriations called. 7 
-appropriation of the unexpended balance — for. st But every member of this Society, and = 
ow in | the hands of the ‘Board can be scale every member of Congress, too, who compre-_ 
7 : hends the situation, recognizes the fact that | 


— 

| 

lm 

lm 

A 

— 

— 

— 

— 

— 

q | 

4 g | | 

— : 

— 

— ae 


found economy dictates the expenditure of eyes wide open. Ido not despair, w 
the small amount of money required to make many good friends in Cungress, ond I pean 
these tests, which promise a saving to our’ the appropriation will be made, — Presideut 
_ Government and people of hundreds of _ Grant has been our friend from the begiuning 
thousands of dollars. and has kindly sent a special message to 
A knowledge of the right use of these val u-- © ongress in our behalf, submitting for its: 7 
ble materials will increase their covsump-— consideration, the various resolutions and aot 
ion, stimulate ‘efforts to improve their quali- . memorials passed by learned societies and in- t _ 
S ties, foster the interests of those engaged in institutions of learning throughout the land. : 
their production employment, and think, with the aid of the Society, in get- 
quicken the pace at which we, as a people, are R ting the matter fairly before the House, the 
moving toward the leading position among ji necessary appropriation will be made and the 
_ the metal producing nations of the world. — «. A work will go on, and to this good end, let me | 
_ We must bring this matter before | Congress once more ear nestly ask each member of ee 
< in this light, and do our whole duty, and if : the teas to exert. bis influence now in in 


The 


to! members of Congress, * the s 


‘Under the last topic ; the ‘* Metric System of and Measures ” 
was present nted by Mr. Herschel, who o offered the following a 
aie Resolved, that the American Society of Civil Engineers will further, ; 
_ all legitimate means, the he adoption of the ‘metric standards in the 
Office of W eights and Measures at W ashington, as ‘as the authorized 
"standard of we and measures in the U States ; that the Chair 


was 3 disc by Me: srs. J. B. Davia, C. He 
Wood, T. G. Ellis and R. Briggs, and the matter wes re- 
“ferred toa committee of five tobe appointed by 
_ Mr. Shinn read a paper on Bes Railroad Accounts and Returns?” 
whic th was dis cussed by M« essrs. Fisher, Latimer, and 


Roberts, and | the following was offered = a, 
R 


esolved, that a ¢ committee of five be appointed by the Ch aair, 
consider the subjects ‘of uniform accounts and returns of railroad co 


aa The Chair referred to the By-Law? relating to the appointment of 
- special committees on engineering subjects, and under it the questio 
of ‘appointing ‘Metric System of Weights and 
Measures, ” and on a “Uniform Sy stem of Bi vilroad Accounts and 
Returns,” was referred to the Board of Direction. ro 
ee: Mr. F isher, for Committe on ** Railway Signals,’ stated that no 
action had been taken sine e the last Convention ; Mr. Welch, Chairman of = 
Sommittee on Form, , Weight, Life and Manufae ture of tails,” and 


os Worcester, Mass.,’ ented reports which were accepted: the latter — 


= 


— 

— 

7 

| 
i 
'y 

Congress, in furtherance of the object expressed ; and that the foregoing | 4 

— 


were Mr. Croes, Chairman of Committee on ‘*No- 
iture and Classification of Masonry,” and Mr. Shinn, Chairman 
on Resistances of Railway Trains,” presented reports, — 
i which were was discussed by F isher, Shinn 
informal report 
“from Committee on Techni Eaeation was ‘presented, and atten- 
tion again called to the meeting, with the American Institute of Mining . 
Engineers, to be held as previouslyannounced. 


hives The Centennial Commission of the Society presented a statement. es 


The Centennial unalone on of the Socie ty - to be » understood, that, at least, this balance, a 

visi "calls attention to the interesting collection of $1500, will be required to defray current a 
‘exhibits, illustrating both the past and expenses, and after the close of the Exbibition 
“of engineering in America, the goods are to be properly packed and 


— 
the fact, that this collection has been ‘returned. F 


ad) constantly increasing, since the opening of the a course, good use can be made of addi- 
_ Exhibition, and that even now many articles tional funds, in preparing and printing papers. 
Me are to be added, the expense of the work con: Bee have and can be secured, referring to ; 
“nec ted with it, has been considerable. centennial exhibit. It is also to be re- 
The original estimate of the total expense membered that the library and collections of 
_ was $5 000, and the subscriptions amount to the Society will be greatly enlarged ged through — 


about $3 500. The Commission desires it agency of this Commission. 
ere were presented — to the Convention and dee lared a part of ito ; 


pers on—‘ Gauging of Streams, a “spec ial Case,” by 
ug 


eene ; ** Cut Offs on the Mississippi, their Effects on the Chan- _ 

nel, above and below,” by C. G. Forshey, + and ‘‘ Qualities of ‘Tron and 

Steel, by W. Met calf ; and discussions on Notes and Suggestions 

the C ( ‘roton Wo orks and Supply for the Future.” by J. P. Davis; “ ‘Levees 
a ‘System o of reclaiming Low Lands,” by G. K. Warren, by 

-Forshey ond by G. W. R. B: uyley ; ‘‘ The Metri ic System of Wei ights | and 

Measures,” by T. G. Ellis, and ** Railroad - Accounts and Returns,’ 


On motion of Vi ice- e-President Roberts, the sincere errig~ of the C 


for their entertainments und atte to others, individu ils and corpo- 
9 rations, who extended courtesies to attendin ng Be mbers ; to the officers of — 
“a ~ the Centennial Commission for the use of ‘‘ Judges’ Hall,” and to the 
an Chairman for the courteous and d impartial manner in which - he presided. 
The Chair made brief acknowle dgment. Whatever business of the 
not OF a character, remaining ‘unfinished — 


JUNE 7TH, , 1876.—A s stated meeting was held at 3 o’clock, Pp. pro- 


posals for admission to the were consider ed and other routine 


— 


— 
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OF COMMITTE 


OF THR ‘Soctery’s Roous. 


“The Committee on Change of the Society advantage either in accommodation or ex- 
Rooms (permanent quarters for the Society), | pense may be thereby sec sured, ele Pl a 
_ The lease under which the p present rooms: _ be taken in time either to negotiate for a fav- 


are held, areamenge in force until May next, orable lease for an additional term of the 
present rooms or for a lease of other rooms_ 
_ ehow tbat the present location. is more con- im the same general locality, and that author — 


venient to a larger number than one much ity be given for such action. 
farther down town, and also that theincreased Respectfully submitted. 


are appreciated bymmembers. CHas. Mac 
much suecess has resulted from nego- ore e. 


but the Committee recommends that these be « Direction, with power to act, and the 


continued so far as ‘to ascertain whether any Committee discharged, 


On SECURING A 


PRESENTED 14th, 1876. * 


mittee to which was referred the years efforts have t 

‘subject o! * Securing a National Recognition _ fresh life and energy, through more frequent 

of the Society by Federal Charter or other. meetings and publications: of numerous 
Wise,” offers the following re- papers contributed by its members ; and also 

a After due consideration, the opinion of the bers. These efforts have been attended with 
‘Commi ttee is that the primary advisable plan great success, and the Society is now a liv e, 

of securing a national recognition of the i working organization, in good standing at 


‘ciety, isthrough a federal charter. If this can <a home and abroad, and giving promise of a 


be obtained, it will not only secure the re- ‘bually augmenting its influence and worth. 
‘cognition of the Society by the government; _ The Society has advanced rapidly in public 
but it will change the comparatively local ‘- estimation ; and, by its conservative course, — 
| atatus, arising from its present corporate ex- it has, we think, deserved the general favor 7 
istence under the laws of asingle State. Our whichis now extendedtoit. 
members reside in varieus States, scattered ee Its latest forward movement, in the appoint 
over the un.on, and some of them belong to ment of a Centennial Commission, compos 
other countries ; 80 that the membership is _ of its own members. for the purpose of ex- = 
already quite national, as wellas to some ex. _—ihibiting in the International Exposition in 
‘tent cosmopolitan. Philadelphia, the progress and practice of 
‘a Within the last few years, the Society has American engineering, will, it is believed, be | 
“increased its membership mu = more rapidly = means of inaugurating a very interesting 7 
‘than formerly, until # now numbers in all _ feature, which promises to benefit not only 
over 500 members, who combine a vast members of the Society and others in our 
amount of varied experience in every branch, country, but many of the visitors from 
in civil proper, but other lands, and from other societies. The 
been raised by voluntary 
_ For a number of years, the Society wasina among its members and other gentlemen 
comatose state, aud nothing was done beyond and other organizations friendly to the 


keeping up the organization, without meetings u undertaking, without drawing from the funds 4 


“mechanical engineering. 


_ or work of any kind ; but during the last ten _of the Society, shows that there is a commend- 
* Report was accepted, referred to the able 
Board of Direction, with power to ‘eet, and its members, entitling the Society to most 

and 
the Committee — fav orable consideration. 


iim 
+ 
— 
| 
q 


its influence through all the parts of our probably be greatly strengthened during the” 

: Yast country, and even extends beyond its continuance of the World’s Exposition. I~ 
boundaries into other regions, wherever fact, the whole scheme of the Centennial—the 
lic improvements may be in progress. wse _ planning and construetion of the various build- 


= 


 Itschief design is to elevate the tone, and’ _ ings ; their arrangemeuts ; their adoption to~ 


_ ican civil engineer, and ‘thus to render him variety of the things to be exhibited, will be _ 
“a capable of fulfilling his very responsible du- ; eminently interesting to civil engineers from 
ties, not only with mcre credit to himself, but = all parts of the world. 


with more profit and greater safety to the a? The United States government, represent- 
_ public, in whose behalf the bulk of engin- 


ing the whole American people, may not only - » 

- eering works are planned and constructed. — properly take notiee of this Society, but = 
_ ‘Pherefore, to some extent, the strengthen- materially aid its beneficial labors, by encour- 

tug of the hands of this Society isa practical aging and assisting, pecuniarily, such val- N 
insurance, as it were, upon the public im- uable experiments'as are beyond the means 
provements of the country ; whether they of individuals or of private organizations. 

eonsist of eanals, reservoirs, harbors, rivers; In view, therefore, of the ¢ ances 


ircumstances; 
railroads or bridges, &c., or of ships, forts we recommend to the favorable consideratiow 
and armaments ; and ifis a mutual insuranee, 


of the Society an application to Congress for a 
Which tends to the protection and benefit of national charter, upon the most favorable’ 


a 
the pride of our country, not utual advantages between: 
ably recognize the American Society of Civil the Sotiety andthe country, 


Engineers, but to extend toward it a liberat Respectfully submitted. 


eommand the respect of all civNized govern- 

On Nomenc or Masonry. = 


this opportunity is taken 
that a committee of three attention to it, and to request the eo-operation 
members of the Society be appointed by the 
ie President to investigate the varieties of nomen- 


elature and classification used in different parts by every committee which has sought to ob- 
: of the United States to designate the several me tain information on special subjects, has been 


_ kinds of stone cutting and masonry and the : the neglect of members to respond in any 


tools employed in such work, and also the way to circular letters, which are, in most! 
_ corresponding terms used by French,German cases, the only possible means of communi- 7 
_ and English writers on these subjects, and to cation with persons who can furnish what is‘ — 
ss inquire into the possibility of securing uni- 


wanted. If each member who receives a cir-_ 
formity of practice in such nomenclature and 

classification’’:— would only devote ai¢w minutes, and a pos- 

___- Respectfully reports—that since the appoint-~ tal card to a brief reply on such points as he 
- ment on December 12, 1875, its members have is most familiar with, the labor of committees’ 

not been able to meet for such consultation would be greatly lightened. = 

would enable them to make acomprehen- Drawings and descriptions of tools employed, 

. sive report. The pressure of professional en- and of classes of masonry have been pre-" 


and of preparation for the the The Committee will attach to those 


nial Expositior® has, as yet, also prevented the names used by quarry-men, stone-cutters 
some of the members from giving to this sub- 


A and musons in the localities where they re- - 
ject the attention which itrequires. = side, and will send such to members in other 
The general scheme of operationsunderthe 


* The report was accept d and the 


Although the leadihg object of the Society ling between this Society and other 
the mutual improvement of its’ members iations in Europe, and in the’ 
3 enlarge the sphere of operations of the Amer- the 
> 
m; such as wilh W. MitNor Roberts, TPHEODOREG.ELLIs; _ 
— | 
— 
| 
— 
| 
| 


‘ae 
“places with a reqnest that they will siate the “The collation and comparison of the dat 
applied in their neighborhood. Speci- obtained by inspection, by correspondence, 
a “ications. drawings and technical terms, w ith and from books will be a work involving much 
Boe yiowsg of the same will be asked for, labor and considerable time. At present the 
also methods of measurement of stone Committ e can only report progress, and 
-outting in common use quest to be centinued. 
Where practicable, spe cimens of stone from Respeetfally submitted. 
different quarries will be prccured, in cubes of a. 
inches on a side, with each face differently 
: cut. These specimens will be placed in the ay 


museum of the Sotiety, 


- NOT ES AND MEMORAN DA. 


TESTS OF AMERICAN IRON AND STEEL. 


At the Eighth Conv ention, June 15th our people, that all classes are inte 


‘ast, the annual report* of Committee on ested in having such accyrate knowledge of 
eas Tests of American Iron and Steel was submit- | these metals procured as must lead to safety 
sted, accepted,t and the Committee requested and economy in their employment. for th is 

to prepare an appeal to members of Congress _ reason, a most lively interest has by all classes bs 


_ sto be sent, with a copy of the report, to each been manifested in the work of the United 
-member of the Society, “Py 


- So rapid has been the increase in the pro of the appropriation asked would be corres- 
duction of iron and steel in this Pondingly bitter. Have not the industrial 

classes a very strong claim mpon Comgress te 


= scientific research necessary.to an accurate the Government as such cannot aff. wall te 
“knowledge of their qualities and a judicious neglect for its own. 

- application of these metals, has become a : Four of the members of the Board ar are sal. 
work of such magnitude ‘that it cannot be  aried officers of the government, and the re- 
performed hy any private individual or cor- maining three members receive no _ compen 
poration. if, Such research has therefore not sation, except that the Secretary is paid 

_ “kept pace with the growth of the manufacture $1,200 per annum for the performance of very 


of the metals andthe multiplication of their arduous duties. 
Phe testing-machine in course ef construc- 


The partial investigations | which have been tion for the Board is believed to be the most 
have resulted in very great benefits. "perfect one ever yet designed. It is now 
~ “Our government as such, consumes enor- proaching completion. Meantime, the tests 
: > mous quantities of iron and steel for army and = investigations to be made by the Board, oo 


- avy purposes and in the construction of pave been carefully planned by the various 
; public buildings. The officers charged with committees appointed to make them.. And 
4 -the application of iron and steelto these pur- such of the committees as bave been able to 
- ‘poses are as well informed as to the qualities work without the machine, are busily engag- 
and characteristics of these metals as any ed and have reached very valuable results. 
other class of our people, and yet they feel 4 The plans of.the Board and its labors thus 
a appreciate the uncertainties through = far have received the hearty approval of the 
ow hich they are compelled to grope their way - best scientists and practical men of this and 
_ a practice which, if rigidly correct, is 80 other countries, and they have been strongly — 
merely byaccident. j= jndorsed by institutions of learning, learned 
All the iron and steel makers ofthe country _ societies, and industrial associations through- 
are painfully conscious of the ignorance whick the U nited States. 
and hail with gratitude the action of a’ The knowledge already obtained by the 
-Congress appropriating money to remove it. Board will be worth to the government in a - 
3 a universal is the use of iron and steel by = year many ‘times the amount of the . 
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= mind fhat this once obtained i is pe 


If sound economy prompts the ex- while tosh. The great loss of life 
|e penditure of a small sum of money to savea and property resulting from the failure of the 
very large one, it surely demands that Con-— % metal parts of bridges, buildings and ma- ~ 
_ gress shall appropriate the $50 000 asked for chinery, can be in _ very great measure pre in 
the work —— Testing Board during the vented—and will be—by the use of the knowl- 
‘The labors of the Board have already re- ‘Board will develop. 
sulted in the discovery of a method whereby | _ The work of the Board i is thoroughly plan- 
wrought- iron bars may be made of uniform ned, and progressing most satisfactorily. 
_ strength per square inch, whatever isthe sec- Public safety and economy demand its con- 
tion. Heretofore that strength has decreased tinuance to completion ; and this is now so 
as the size of the barincreased. This discov widely and so well understood that the a 
is of very great value. They have also led to - propriations necessary will be approved by 
"the rejection of the standard test of the chain ¥ all classes. On the other hand, the failure of 
cables used in our navy and merchant mar ine Congress to make them, will result in contin- 
1 and the adoption of a correct one. The ime ual heavy losses to our Government and peo-~— 
portance of this change will be appreciated ple, and great and constant danger to life ond 
it is known that anchor chains were so Property. 
injured by the established. test that they were Booz 
“upon the point of breaking, and did break 


SELECT! IONS FROM ‘CORRESPONDENCE. 


or WATER FROM JETS AND IN The difference in temperavure at which 


Lona Marys.—The accompanying plate ex- os and fresh water freezes is only from 5° to r, 
hibits graphically, the quantities of water dis- and therefore,mixing mortar with asolution of | 
eharged from jets | and in long mains, under 3 salt, is but a small check to the freezing tend- a 
wa different heads. siete ee vou * ency in a climate where the mercury fre 
_ The horizontal lines are proportional, in quently falls four times that much in 24 hours.. 
Guus from zero, to the theoretic velocity |§ The limit at which masonry can be laid in 
of a jet of water issuing from that head. frost, is that at which the stone can be set in 
_ Then aseries of quantities calculated for any the mortar before freezing takes place ; some- 
~<s stream at different heads will, on the scale lie _ times, the mortar is kept hot to prolong this 
ona straight line terminatingin zero.  limitoftime, 
The flow of water in long mains of pipes — Beyond the settling and the probable de- 


- seems to follow the same law, and it is prob- 7 rangement of lines, no serious inconvenience : + 


ably applicable to other quantities. — ss egults from laying masonry in frost where 


== The lower scale represents, in gallons per the walls are thick, but they never should be | 
= minute, the flow of water from jets varying finished until the frost has entirely left them, 
= from 14 to 3 inches diameter, under heads in order that there may be an opportunity of Pt 
fromilto300feet. adjusting this probable derangement. 
e The upper seale represents in the same should not be laid in frost above the water 
- manner, the flow in long lines of pipes, from — line, but abutments of bridges frequently are, 


6 to 26inches diameter, under heads from > alimitedextent. | 


to 300 feet per mile. Cement mortar is not seriously impaired 


a Similar scales can be constructed, which _ being laid in frost, as its property of setting is 
will give any required number of quantities ; ; simply held in suspense during the timeit — 4 


GALEN W. PEARSONS. will be seen, the srefore, that although itis 

sometimes necessary, it is never desirable to 
lay masonry in frost where it can be avoided, ‘a 
and that the practice must always be gov cened 
by the judgment of the engineer for each — oe 


went ays of Thin rubble walls, and even brick walls laid 
) 
frost, frequently fall on the return of warm 


weather, owing to the sun’s rays first 
ing! the m mortar on the side that is —— < 


—In 


ciently cold to freeze the mortar before it sets, 
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3 prt from the perpe ndicular and lose their “the n main reservoir to 105 pounds, and by the 
1876. Durton STEELE. reservoir to 60 pounds, and again by the e 
pansion in the cylinders to 45 pounds. It is, 
Arr Locomortives.—In invit- therefore, this last pressure of 45 pounds per 
ing the attention of the Society to the com- ad square inch, that must be considered with 
pressed air locomotive now in use atthe St. regard to its effect in congealing the watery 

- Gotbard tunnel, I shall notattemptmorethan particles of the atmosphere at the exhaust, 


- & general account of the improvement and a 

reference to its importance; those who desire 

investigate the subject will find in the 
(London) Engineering of October 29, 1875, 
7 _ the most detailed account of it that has thus _ 


_ which is one of the obstructions to the use of 
- gir that has heretofore existed. 


Our limited 
experience in this country would indicate y 
that air at that pressure may be exhausted in 
tunnels without inconvenience, but that in an — 


a fallen under my notice. ing a open Alpine temperature, it would cause an 

_ It consists of an ordinary four-wheeled loco- a accumulation of ice at the exhaust. We are 

b motive of 614 tons weight ‘‘ without any modi- a without information as to the mode of provid- 
cation to bealluded to,” in which areservoir ing against this possible obstruction if it ? 
= for compressed air, of 268 cubic feet capacity, i _ exists, but it is undoubtedly within the range _ 
na atas high a pressure as possible, takesthe of practical management, and we have the im- 
place of the steam boiler. Tothis, is addeda portant fact before us, in the absence of de- | 

; small reservoir of 1044 cubic feet, which is tails, that at St. Gothard, in an Aipine climate, 

_ connected with the former, by an — the air locomotive is working with success. _ 
valve, in which the air is expanded from its | It is said of it, in Europe, that it “ dismisses 
variable pressure in the main reservoir to a ee important problem of artificial ventilation 

_ constant working pressure for the cylinder, = in long tunnels. a In this country it will 

ond there is also a small reservoir or air solve the preblem of locomotion upon our 
cushion between the expander and the cylin- street railways; but it is in our mining dis- 7 
ders to absorb the shocks of the train. oe -tricts that its advantages will be most largely 7 

- The automatic reducing valve, by which a appreciated. +. We have already been under 


cylinders whilst the pressure in the chief locomotives into our mines, with their dis- 


constant pressure may be maintained for the _ the necessity of _ introducing small ie 


reservoir is constantly changing, is the im- advantages of vitiating the air and their danger 
- provement that has solved the problem of = 


sing compressed air instead of steam as a _ of compressed air, which will aid instead of 
It has also. : obstructing ventilation, and substitute safe 


propelling power for locomotives. 


another advantage; the pressure in the subor- for danger wherever it is introduced, , and 


dimate reservoir is regulated by a spring in that with little or no increase of diced to the 
the reducing valve, which can be tightened or x operator. 


loosened at pleasure, and the power of the 
engine thus regulated to suit the varying — 
: grades of the road where such variation is 

desirable. 


from fire; all this will be corrected by the use 


It is sain that at the subje may prove of 


sufficient importance to claim the attention of 
such members of the Society as may be thrown 
in the way of future information, and that — 


Fron: the — accounts thus: far received, | _ they will communicate from time to time the 


results of their researches. 
the machinery at is 210 pounds June 17, 1876 
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the Mississippi.” Discussion by Charles experiments in the science of electricity. 


Howell. dune 13, 1876. 2d. Oliver Evans’ Steam Locomotive En- 


' eport of Committee on Securing National gine —This interesting model is among the © 
a Recognition of the Society. W. Milnor _ earliest known, having been built about 1804. 
Roberts and Theodore G. June 14,1876. Oliver Evans’ High Pressure Steam 
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“Levees as a System of Reclaiming Low — loway’s work on the Steam idiot London, 
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Charles G. Forshey. June 15 and 17, 1876. 4th. Working Model of a ‘Steam Engine, 


Cut-offs on the Mississippi River, their Effects by and presented to the 
the Channel, above and Charles nstitute about 1832, 
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J. Dutton 
tas ** The Society should be of real positive 


- “benefit to each member ; that this in one way 
Papers FoR THE NorMAN Mepat should may r result, the Secretary will endeavor to ob- <1 


P presented before September Ist next. The tain experimental knowledge from exper- 
_ Conditions of Award are set forth inthe Code —_jenced members, upon matters of practice, 


_ of Rules heretofore published inthe Journal; —_ gor those who request it; examine in the pub- 
a will be furnished to libraries authorities upon special topics, 
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neering operations for the past or present, a 

to the Secretary brought together; and generally, all interested 

be had. ~ Duplicate copies are desired, for are urged to aid in rendering the offices of 


transmission to foreign societies in return for the Society bad of professional informa-— 


execute other commissions within his 
vince, of a professional character. _ Those- 
seeking engagement and those requiring en- 
gineering service are desired to communicate _ 


works collected and sent to this library by Pet ty ae eee 
them; also for exchange with members and | Members thus commending the Secretary =a 


particular subjects. In order to gather material quired, and he will endeavor to execute their 
4 now considered butof little value, but ofgreat ©™missions with reasonable promptitude, 


future importance in the history of the public without charge. eng 


others who wish complete sets referring to are requested to state explicitly what is re- 


works of this country and acomparison of 
_ PHOTOGRAPHS OF MEMBERS.—By resolution 
their economical results, donationsare solicit 
_ of the Society, each member has been re- 
m. ed of old reports or pamphlets, whichin any | 


_ quested to furnish two photographs of him- 
way refer to construction or . self, of the usual card size, as means of 


THe hee ‘opened promoting social recognition and intercourse. 
reception room at the northwestern end of | Those who have not complied with this re- 
Machinery Hall, Centennial Exhibition, for quest arespecially asked to aid in making the 

: = use hes its members and visitors from Me vow complete, by speedily forwarding 


‘Institute invites ali to visit this da date. 
- room, in which will be found files of the Jour- | we 
nal of the Institute and of other periodicals __ tae ‘Rooms OF THE Socrery are on > 
devoted to the industrial arts. The room is south-east corner of Broadway and Twenty 
in charge of a Committee of 30 members of _ third street, nearly opposite Fifth Avenue © 
the Institute, one or more of whom will be in Hotel, and overlooking Madison square; -_ 
attendance daily, ‘during the Exhibition, to trance, 4 East Twenty-third street. Me a 
receive visitors and give information. Nal bers—particularly those from out of town—_ 
_ The following objects of great historical ain. are tomate to make these rooms their head- 
terest have been placed in the room : quarters. Appointments with other 
7 a 1st. Franklin’s Electrical Mac gn _ may be kept here, and for such and similar 
instrument is doubtless _ one used by the - personal matters aprivate room may be had. © 
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‘(Abstract of om as of general to members. ) 


psence « a 
Suny ben, 187 regular mee 
vote on the admission was canvassed the fol- 
lowing declared elec ted :— —Members—George W. Dresser and C. Vander-- 
‘an Smith of New York, and Charles F. Hillman, of C hili, S s 
The death, on June 11th, of P. Porter Poinier, a Sunior 
e Mare th 9th, 1875 , Was a announced, and Robe rt H. T hurston : nd DeVolso1 
| We ood were ap pointe eda — to present to the Socie ~ a memoir of 


1876. —In absence of a quorum, no s 


MEMOR ANDA. 
SELECT 


Dams For RESERV rorus.—In regard to the “Another said to me: “It is an accident 
- construc tion of earthen dams for reservoirs; any earthen _ which has a ‘spiling wall’ 
f below is a copy of the specifications for a does not fail.’? And another, — to —_ 
i storing the earthen dam at Worcester. — dams of stone or wood, said: ** They can never — 
are full enough to explain my views of how _ be considered safe until they have been twice 
@n earthen dam should be built. carried away ”’ (i.e., at each end). 
a have a letter from one of our most ex- Earthen dams rarely fail from any fault ij 7 
perienced and judicious members, in which _ the artificial earth work and seldom from any 
he says: “It is a mortifying fact that so defect in the natural soil. It, the latter, may 
t many of the dams built by our engineers in leak, but not to endanger the dam. — In nine- 7 
this section have failed, though those ms tenths of the cases the dam is breached aad 


by farmers and mill-owners stand safe.” the line of the water outlet passages. 
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Th spi iting walle,” which are put’ in 
“earthen dams, extending the whole 
length of the embankment and form abase vine, but aleo by several «toothed “ tren ne hes pe 
into the tight natural soil and uptoalevel across the bottom and up the sides. | 
Pa-. above the water in the reservoir, is usually OF orty years ago, Mr. Jervis introduced the ae 


made of rubble stone laid in cement with - modern system of building earthen banks, — 


smooth faces. but before that time the “old school” en- 


Such walls not perceptibly se ottle, but _gineers built earthen dams which rarely 


the vest built puddle placed along: ide will | failed. Our modern practice requires the 


settle considerably, and there will alway ys bea artificial earth work to be made with extraor- —: 
vertical crack along the whole le epgth and dinary care, but then it must always be based _ 

— and at both faces of the wall. gy upon the natural “soil. ‘Now we take this an 
same soil, select it carefully, moisten and com . 


7 If there should happen to be any place in 
pact it at great expense, and yet itis subjected — 


the upper half of the dam which leaks, these . 
+3 cracks will conduct the water to an indefinite —_ to less pressure than the underlaying natural Ee 4 
soil. Isall this care necessary? I never hear dd € 


distance along, under and on both sides of © 
the wall, to some leaky portion in the lower of acase where a dam failed from an impe rfec- 
tion in the artificial earth work, even if built ne? 


half where the water can eseape. vie 


_A mere film of water is sufficient to carry a ‘by a “farmer.” Leakages and destruction io 


- the whole pressure (not volume) from the ¢ome from an imperfect connection between — 
lake, and the water escaping in muddy sweat the 


> drops is gradually carrying with it the light | ry The failures of earthen dams from overflow J, 


_ soilin solution and enlarging the passage un- — are not uncommon. No such dam is safe un- 
an increase of quantity takes up the earth has long enough to discharge 
7 y, in suspension, and the orifices are _ rapidly the heaviest rain fall (increased by melting 
enlarged and a breach threatened. ea ve snow) without resort to the manual operation — 
- Hence such cut-off walls become sources of of opening gates, etc , before ‘inn water can 
4 danger. The two materials (masonry oo to within 3 to 5 feet of the top of em- 
earth) should not be used together ifitcan be —pankment. The attendant may be taken sud- 
_ ayoided, or if so used, extraordinary care 
should be taken to prevent a film of dam is destroyed. 
water along the line of union. April 28, 1876. mu. J 
aa he outlet passages must be of masonry or 


SprciFications for repairing. the break 


} te the dam of the storing reservoir for the Wor- 
ie. s ea: cester water works, on Lynde brook, in the 
Water in motion * abhors a an "andany town of Leicester. 
can be destroyed by forcing the water description.—The former dam was 
Bonin a sufficient number of abrupt angles, at - made cf 50 feet width on top, and slopes on fc. 
each of which the ve locity is lessened, the — each side of two horizontal to one vertical, 4 


denly sick, or may be absent or sleepy, and the | 7 


quantity (leakage) is less, the “ solution” or a and 40 feet above the base. It was arranged 
**suspension’”’ is less and the danger of & that it could = hereafter built to a level 
~~ breakage is diminished and, » with a en 5 feet higher, which would have reduced 
number, isprevented. the top width to 30 feet. Although the dam 
herever walls of masonry sre in now remaining is of unnecessary width on 
with earth a film of water the top, yet for appearance the same 
outlines will be maintained in the new work 
The surfaces of these walls should be made as of repairs, : 7 


- rough and irregular as possible to produce as = _ ‘The space opened by the breac h will be: filled 7 
many of these anglesas possible, with an earthen embankment, in the middle 

“The muddle walls are always founded into a of which will be a puddle wall, and trans-— 
4 trench in the natural soil which should be .- rsely through the bank will be placed three 4 


broken up, and it should also be “toothed”’ lines of cast iron pipes resting upon and en- — m 


_ both horizontally and vertically w hen the veloped in a wall of rubble masonry and con- | 
wall is stepped up on the sides of the ravine. _ nected with three cast-off walls of masonry. 
Under the whole base of the embankment, = At the upper end of the pipes, near the foot of 

or, at least, that portion from under the lower the upper slope, will be erected a re nae ll ; 

angle to the foot ofthe water should house, and near the feet of the 
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upper r face of the new > embankment the same selections and breaking up is to be 
will be protected by a slope wall continued, and again when it is strewn. 
“ment of the same character as that now vm The puddle wall should be made as fol- 
the face of the old dam. The lows: The selected materials (the 


except that the provision for the insertion “the other side) nee the wall should thes dis- 
i of flash boards will be removed. The vont - tributed by strewing thin layers with the | 
gate house will be arranged to act alsoas an shovel, giving the proper proportion uf each _ 
ae waste way, discharging atthe same _ by having three men strew the clay and one 
_ level a as the sent the giavel, and a fifth man eprinkling with 
water (being careful to avoid any excess 
ot the consist: water), until a depth of 6 inches is obtained. 
First.—Of the removal of the whole of the When the puddle stuff has been thus pre- 
bottom part of the former ‘‘spiling walls.’’ aA, pared and tempered with water, it is to be 
_ Second.—Of cutting off 6 feet in length ot cut and cross-cut with spades, in cuts of not 
the original supply and waste pipes directly exceeding one ivch in width. taking care that 
the new puddle wall. the spades are forced down into the 
_ Third.—The founding of the bottom of the | course of puddle | to thorough 
> new puddle wall into the water-tight original | the whole mass. 
soil by toothing, as shown on the plans, and — In rainy weather, or when too much water 
by jutting vert-cally and horizontally into the has been used, so as to make the puddle 
steps with the same toothing. Ww here the for- quake like jelly, it must be allowed to remain _ 
mer banks are found to be of good materialand undisturbed until the excess of water is . 
to have been carried down into water-tight carried off by absorption and evaporation. 
natural soil, and when such banks have not Whene ver a course of the puddle is finished, 
been disturbed by cracks and slides, they are- and before it can sun-crack, a fresh layer of 
to be considered as equal tothe natural banks, : puddle material must be put on, and w hen- \ : 
and the puddle wall is to be founded, toothed ever the puddle has stood so long as to have . 
and stepped into them, as before mentioned, a lost its moisture, it must be wet and recut 
for the water-tight natural earth. Davia ‘before an upper course is laid on. Carts must 
he | new ei bankment above the _—_not be allowed to pass over the puddle 
where planks are laid down. 
as de- . he puddle wall must be commenced in 7 - 
‘for the wall, but to e the lowest place and be carried up in level 
tent; thatis, the jutting may be made at inter- courses, but the adjacent embankment must 4 - 
vals of 10 feet (transversely to the line of the always be built up at least 6 inches higher 7 
eubankment), and from 2 to ‘ feet deep and than the puddle wall. 
back into the present banks. =| mY ay it necessary (to be avoided if possible) to 3 
The stone for the gate house and gate well carry up the puddle higher in one place than os 
should be of sound, durable, well shaped and in another, it must be done by racking back 
large sized stone, such as will make good rub- ; in steps of not more than 6 inches depth nor 
ble masonry, and give a good, fair, regular less than 2 feet tread (4 to 1). ie at cima 


face on the outside and inside of the gate — Eighth.—The upper balf of the embankment 
house and well. The whole to be well bonded = (made of the selected materials before men- | 


and laid up compactly in mortar of hydraulic tioned) must be built up in level courses of 
cement. The waste or overflow at the level not exceeding 4 inches thickness, spread — 
of top water in the reservoir may be made > evenly by strewing with the shovel 
of the cut stone blocks from the old gate _moistening to a proper consistercy. a The | 
house, and any surplus of such cut stone lumps must be broken up fiue at the borrow 
may be laid for the quoins of the upper _ pit, at the dump and when strewn, and a 
portion of the well. The foundation of the care ful selection of the material must be 
_ gate house, should be made of sound, durable ‘made at each place. The embankment must 
pert r and plank, placed a at suc such depth as to be commenced at the lowest place, and always 
always wet. maintained nearly level in both directions, 
Seventh. The lection of the material — and, if nec essary to be built up higher in one 
‘should commence at the borrow pit by using plac e than another, it must be racked back in 
the best of the material, breaking up the stepsequaltolin4, ©2222 22 | 
‘lumps and throwing aside all stones of more %, The under part of the embankment for 10 . : 
than 2 inches in simacts r. When the earth . to 15 feet high may be made with wheelbar- 
‘TOWS; but whether made with carts or bar-— 
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a timber and plank frome ith wooden 
: w with heavy, qresved rollers before the suc- screens. Inthe middle of the inside cham- ee 
ae eding one is put on. That portion of the bera atrong frame of wood and plank will be 
- embankment immediately adjoining the pud- bs placed and let into the side walls and made ie 
dle wall should be made almost as compact as water-tight. In this frame will be inserted 
the puddle wall, and at 10 or 15 feet distant it three eastiron gates of the same size, and > 
should taper off.in compactness to that of the provided with iron frames the same as those = ie 
remainder of the embankment. The lower in the front wall. There will also be a frame 
half of the embankment will be made with | with a fine wire cloth screen placed above the - 
the best materials and care, adjacent to the gate 
"puddle wall, and less care toward the lower —‘ The face of the wall through which the iron 
slope. The pavement wall on the upper slope - pipes pass into the gate house will be made | ‘i 
has been previously described. It may be “smooth, so as to allow a wooden gate to 
* directly upon the earthen embankment. down in the water and close upeach pipe. _ 
Ninth.—The gate house shall be made 8 by These three pipes will be separated in the 
a 6 on the inside, with walls 4 feet thick at the gate house by two vertical wooden partitions. 
‘bottom, and 24 feet at the level of top water The or waste wil be arranged’ 


in the reservoir, and above this there will be 
arranged a foundation to the house by fon wa 


and wash into the well. The upper house with the proper apparatus to raise them and_ 
may be of wood or brick, and having access to discharge the supply water imto each, orto 
_ bya small wooden bridge to the top of the | - ghutit off from each. The lower gate well 
embankment. ‘The foundation of the gate willbe 8 by 6 feet and 8 feet deep, covered ae 
house will be 18 by 16 feet of pine timbers with trap doors. Each of the pipes will eve 
about 8 by 12 inches, covering half the area, a stop gate, and the waste gate a curved iron 
and covered with 2-inch pine plank. The pipe to the discharge culvert. The pipes wil! 
outside wall will be provided with three small _be of cast iron of 2 feet interior diameter, ~ 
waste holes of one foot square, closed with a and 1} inches thickness of metal connected — 
a 3 inch plank placed on the el by leaded joints. Where the pipes pass % 
The inlet gates will be of cast iron 2 by3 through the cut off wall andat the gate house, _ 
feet, sliding vertically on castiron frames, there will be placed an exterior flange of 42 
_ three of which will be placed on the upper : inches exterior diameter, which is to 
face of the gate house w: all, and — by _ leaded to the exterior of the pipe. Pook 


Act of Congress, in See tion 4, © of ‘the Act approved March 
approved July 25th last : : *making appropria- 3 1875, $19 396.98; and the Board for 4 
tions for Sundry Civil Expenses of the Govern- Testing Iron ‘Steel provided for in 
7, for the year ending June 30, 1877.’ ae aed said section shall be discontinued from and 
«For completing experiments in testing © after the expenditure of the amount herein a 
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Algebra, Elements of ~—, for Schools and Architecture: containing Designs and Ground 
- Colleges. Edward Atkins. Landon. 12mo. Plans for Villas, Cottages, and other Edifices, 
28.60.  — both suburbanandrural. M. Hobbs. 2d 
Alphabets, Hand- Book of Philadelphia. 8vo, illus. engravings. v 
and ornamental ——, from the Christian andenl. Lippincott. $3.09. 
Era to the 17th Century, containing 155 ex- —— Examples illustrating the various Styles 
amples. London. oblong. illus. New Orders of—with De tails of Construction. | 
‘York. Van Nostrand.) $1.50. William R. Ware, Boston. 4to. sheets. 
‘Andes and the Amazon ; or, across the Conti- & Frangé& Co. (Announcement.) 
- nent of South America. James Orton. 3d . illustrated Papers on Church 
ed. rev. and enl., containing Notes of a “a E. Sharp. London. 4to, illus. Spons. (New 
second Journey across the Continent from 
- Parato Lima and Lake oman. New York Book, Stationery, and Paper Trade ;—con- 
8vo, rs. fidential Reference-Book and ‘commer 1 


brick arches, through which water will a waste pipe. All of the gates will be enact 
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the Faraday Lecture for 1875. A. W. 


Ls 
embracing the Book, Stationery - Examples” illustrating the Method of 
Trades, importing, manufactur- with Crayon. Mary Carter. Bos- 
ing, wholesale and retail, in the United - ton. 4to,sheets. Prangd Co. (Announce- | 
States. New York. 4to. Merc. Statis. ment. 
Agency Assoc. $30.00. he 
Botany. Flora of British India. Dr. Hooker. a] isometric Projections, Carpentry and Ma- 
7 Part IV. London. 8vo, illus. Reeve. 10s. 6d. re chinery, for use of Mechanics in drawing > 
Y practical, structural and systematic. ae Schools. James E. Stone. Boston. Folio 
_ The latter Portion being an analytical Key plates. Prangd Co. $6.00. = = | 
the wild-flowering Plants, Trees, Shrubs, —-— for advanced Study in Machinery 
ordinary Herbs, Sedges and Grasses of the i Drawing. ~_* uchs. Boston. 4to. sheets. ‘> 
Northern and Middle United States east of Prang & Co. (Announcement.) 
the Mississippi. August Koehler. New Electrical Diagrams and Connections, Hand-— 
York. 8vo,iHus. Holt. $3.00. book of—. Charles H. Davis and Frank 
Toll Bridges on River Thames. Rae. New York. 8vo, illus. (Van 
Parliamentary Report of Committee, with rand.) $1.50. 
Evidence. London, 8vo. 1s.1d, -Engineer’s practical Guide for fixing hot 
Building, a Book on —, civil and ecclesias- Water Apparatus, and warming Green- 
Ps K tical; with the T heory of Domes and of re houses and Buildings; also Ventilation, 
the great Pyramid, together with a Cata- - Warm Baths, Boilers, &c., &c. John El- 
logue of Sizes of Churches and other large pos dridge. London. 12mo, illus. (New York. | 
Buildings. Edmund Beckett. London. 8vo, Van Nostrand.) $0.40. — 
illus. Crosby, Lockwood & Co. (Announc e- Engineering Papers, Abstracts of—in foreign | 
sactions and Periodicals. Ed. by James 
— Construction, Examples for the Sb Forrest. (Minutes of Proceeding Institu-— 
_ Practical Study of—a series of working i, tion of Civil Engineers. Vol. XL il Part | 
Drawings in 4 ‘Parts, 12 Plates each, illus- I.) London 8vo. /nst. Civil Eng. pang =: 
trating the various Details in the Construc- © —— Scientific, read before the Pi EtaScientific _ aot 
tion of a House, with Alternatives for a - Society, 1876. Rensselaer Polytechnic In- 
Building of Wood, Brick, Stone, &c. stitute. Troy. 8vo.illus. The Society. 
liam R. Ware. Boston. 4to. sheets. Prang & Explorations across the great Basin of Terri- 
Oo. $1540 of Utah for a direct Wagon Road from 
—— Construction : showing the Employ-— Camp Floyd to Genoa in 1859, a Report by J. 
of Brickwork and Masonry in the H. Simpson. (Engineer Department U.S.A.) 
_ practical Construction of Buildings. Vol. _ Washington. 4to illus. Gov. Printing Office. 
Text. (Advanced Science Series.) Exploring Expedition, Report of— — from 
§cott Burn. London. 8vo. Collins. 2s. 6d. ‘Santa Fé, New Mexico, to Junction of Grand 
Canal, the Suez . Lettersand Documents and Green Rivers of the Great Colorado of . 
descriptive of its Rise and Progress in = West. T. N. Macomb; with geological 
ae 4 56. Ferdinand de Lesseps, trans. by - Report, by J, S. Newberry. Washington. 
D’Anvers. 8vo. (New York. Van Nos-—  4to. Gov. Printing Office, 
trand. Formule, Rules and Memoranda for Arc 
4 Carlingford Lough and Greenore. | James tects and Surveyors, Handbook of—J. T. 
Be map with Abstract of Discussion. (Min- Hurst. 10th ed., rev. and re-written. Lon- — 
utes of Proceedings, Institution of Civil | don. Spons. “(New York. Announcement.) — 
ers.) London, illus. Jns. Civil Furnishing, the Art of -—, on national and 
Che es, The Life Work of Liebig in ex- = (New York. Van Nostrand.) $1.75. 
rimental ana philosophic Chemistry ; be- On Estimating the illuminating Power 
re. ot Coal Gas. William Sugg, with Abstract — 
Hofmann. London. 8vo, portrait. Mac- of Discussion. (Minutes of 
millan. (New } Tork.) $2.50, |. Institution of Civil Engineers. London. 
Civil Engineers, Minutes of the Proceedings 8vo. Inst. Civil Eng. 
of the Institution of —— —-- with other - Purification, Paterson’s Patent. Cor- 
selected and abstracted Papers. Ed. respondence. Parliamentary Report. Lon- 
James Forrest. Vol. XLITI. Session 1875-6. don. 8vo. 3d. 
PartI. London. 8vo.illus. IJnst. Civil Eng. Heat, a practic al Treatise on—. Thomas Box. 
Coal Mining. Mining Engineering, a Prac- — rev. and imp. ed. London. Spons. (New 
tical Treatise on - —-. G. G. Andze. York. Announcement.) 
Vol. 2. (completing the work.) London. —, Treatise on the mechanical Theory of 


4to. illus. | Spons. a New York. Announce. ¢ , and its Applications to the Steam-En- 


gine, etc. R. 8S. McCulloch. New York. 

Commerce. 18th Annual Report of the Cor- — 8vo Van Nostrand. $3.50. 

poration of the Chamber of — of the State Holyhead new Harbor. Harrison 
of New York, for 1875-6. Comp. by George with Abstract of Discussion. (Minutes of 
Wilson. New York, 8vo. Cham. of Com- a Proceedings, Institution of Civil Engineers.) _ 

Cyclopedia, the American—a popular Diction- 7 Hydraulic Experiments at Roorkee, 187 
ary of general Knowledge. Ed. by George — Allan Cunningham. Roorkee. 8vo. (J 
Ripley and Charles A. Dana. Vol. XVI. Fork. Van Nostrand.) $6.00. 
Trombone-Zymosis. New York. 8vo.illus. Ignitions, Theory of simultaneous—read be- 
Appleton. $5. the Essayons Club of the Corps of En- 
Dictionary of Science and technical Terms _ gineers. Henry L. Abbott. (XXIX, printed 
used in Philosophy, Literature, Professions, Papers.) Willet’s Point. 4to. illus. Bat- 
Commerce, Arts and Trades. W. Buchanan. tallion Press. 
New ed.. with Supplement by James A. Industries, East London—. W. C. Crory. 
Smith. London. 8vo. Tegg. 68s. | London. 8vo. Longmans. 58, | 
Drawing, a sysiem of elementary ——, - Iron Trade in Sweden, present State of. ; 
Examples. W.H.Cubley. = Akerman. London. spons. (New York. 
London. Folio. Chapman Hall, 8s. ‘ 
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Lagoons on the South East Coast of Ireland. Reports. London. Each 
George H. Kinahan. (Minutes of Proceed- 
ings, Institution of Civil Engineers.) Lon- “Rainfall, British 1875. On the Distribu- 
aon. 8vo. illus. Inst. Civil Eng. aad tion of Rain over the British Isles during 
- Landscape Art: English — its Position and 1875, as observed at about 1 800 Stations in o:" 
Prospects. Alfred Dawson. London. 8vo. Great Britain and Ireland. G, Simons. 
Whittingham & Wilkins. 1s. London. illus. Stanford. 
Levelling, the probable Errors of—with Rules Rules and Tables relating to Tonanretion, cae 
_ for the Treatment of accumulated Errors. Engineering, Structures, and Machines. 
— William Airy; with Abstract of Discussion. 4, W. J. Rankine. 5th ed., rev. by Edward F. = 
_ (Minutes of Proceedings. Institution of Civil _ Bamber. London. 12vo, illus, Grifin. 9s. 


Eng. Villages. Comprising:—1. Some of the 
ue ‘Ansurer’s Handbook and Key to Life more common Forms of Nuisance and the as 


illus. Inst. civil Sanitary Work in the smaller Towns and 


Assurance. George Clifford. Loudon. 8vo. Remedies; 2. Drainage; 3. Water Supply 
Wilson. 58. b 
Light and Phot ography. ‘hemistry of Leckwood @ Co. S82 
a ,in their Application to Art, Science _ Engineering. J. Bailey Denton. Lon- bee 
Industry. Herman Vogel. New and don. Spons. (New York. Announcement.) 
rev. ed. (International Scientific Series. Science and Art. The Museum of Ed. 
London. 8vo. illus. Henry S. King. 5s. = by Dionysius Lardner. New ed., in 6 vols. - i. 


Logic, with Iustrations. W. Stanley Jevons. London. 8vo. ilus. Crosby, Lockwood 
(Science Primers.) London. 18mo. J Mac- Co, 228. 

millan. (New York.) $0.50. 

q | Machinery Kinematics of ——: Outlines of a «187 5. 
Theory of Machines. F. Reuleaux. Trans. He ywood. (London. Simpkin.) Wd. 
and ed by A. B. W. Kennedy. London. _ Sewerage in Paris and Berlin, Report on— a 
8vo, illus. Macmillan. (New York.) $7.50. list by R. Manning. London. Spons. — 


Lectures delivere a in ‘Manc chester, 
Tth series. hester. 12mo. 


, a Manual of ——, and Millwork. W. (New York. Announce ement. Bare. 

od . Rankin. London. 18mo, illus. Griffin. Social Dynamics. System of Positive Polity. 
12s. 6d. Ch. Comte. Vol. 38. Containing Social Dy- 

Machinist, the complete practical—embracing roses or the general Theory of Human 


Lathe-work, Vice-work, Drills and Drilling, - Progress. London. 8vo. _ Longmans. 21s. 
Taps and Dies, Hardening and Tempering, Statics, graphic—. M. Otto, trans. by G. 8. 
"a the Use of Tools, &c. - Joshua Rose, Phila- Clarke. London. Spons. a (New York. 
illus. H.C. Baird Co.  Anmouncement.) 
Steam Engineering, new Treatise on phys- 
Metals, Fatigue o!—— under repeated Strains © ical Properties of permanent Gases, and of © 
With various Tables of Results of Experi- different Kinds of permanent Gases. John ~ 
me Ludzing Spangenberg. Preface by W.Nystrom. Philadelphia. 8vo. Lippin- 
8. Shreve. New York. 18mo. Van 
‘Mind, the Physiology of ——, being the first Arthur Rigg. London, Spons, (New 
‘Part of a 3d ed., enl. rev. and rewritten, of York. Announcement.) | 
the Physiology and Pathology of Mind. Steel, Remarks on the Manufacture of—and 
Henry Maudsley. London. ™ | Mac- Mode of Working It. D. Chernoff, trans. m 
millan. (New York.) 108.64. | from Russian by W. Anderson. London. 
Mines. Report of Inspectors for 1875. Par- 8vo. illus. Clowes & Sons. 
liamentary Report. London. 8vo. 10s. Engineers, Journal of the Society, 
be of all Nations equalized, and Currency of— — No. 12. London. Spons. (New 
Rates of Sterling Exchange. D. William York. Announcement.) 
Diggs. New York. 16mo. Diggs. $1.00. Te slegraphy, Electro—an Introduction to— —. 
_ Moon (the) and the Condition and Configura- | a London. Spons. (New York. Announce- 
don. 8vo. illus, Longmans. ; Trade Marks, a Treatise on the Law of —— 
and the Earth. T. Me Mara Reade. =—, with the Trades Mark Registration 


Hardwicke Act of 1875, and the Lord Chancellor's 
Rules. F. M. Adams. London. 8vo. But- 
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Murray. 2s. 6d. unnels, the Ventilation and Working of 
Vol. 4. Railway —— Gabriel J. Morrison; with 

Abstract of the Discussion. (Minutes of 


Naval Science. 


8vo, illus, Lockwood. 


rdinance Survey. Parliamentary Report =, Proceedings, Institution of Civil E ngineers.) _ 


for 1875. London. 8vo. 38.6d. 


rnamentation, transitional Period of ——: _ 
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?P *hotography ; the and Practice 
i ained; being a 
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Political Economy, Science of 
and Reviews. Kirklos Lesponts. 
8vo. W. Ridgway. 
Railways. Return of Accidents, 
“a March, 1876. Parliamentary 
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of North Carolina and Tennessee. exclusive — 
of marine Species. David S. Jordan. Cine in 
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of London: an Essay, exposing _ 


rious Remedies proposed by Engineers and 
Others. Humphrey D. Sandwith. London. 
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From W.H. Burr, Troy, N. Y.; 
_ Papers read before the Pi ‘Eta Scientific So- 
ciety, 1876. Polytechnic Institute, Troy. 


From Chamber of Comme ree, New 

Annual Report of Chamber of Commerce for 
(1875- 6, two Parts. New York. 


: From De partment of Civil Engineer rs of 
Argentine Republic, Buenos Ayres: 
Memorial of Director General of Department 
_of Civil Engineers for 1875. ja Buenos Ayres 
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American Cyclopedia, ‘Vol. XVI. 
bone—Zymosis. New York and Tondon, 
Charles D. Elliot, Some rville, 
o Report on Improvement of Boston Har bor. 


From the Editors and Publishers, ai Oe 


Second Annual Report of City Engineer of 
‘Somerville, for 1875. Boston. 


From Essayons Club, Willetts Point, 


Theory of eimultaneous Ignitions. Paper 
read before the C lub, April 3, —_ 76, by seh 


L. Abbot. 
Washington. 


From Gen. A. A. 
Engineers, U, 8S. A., 
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Concerning the Engineer Corps, where 
stationed, the public Works upon which 
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Relating to Increase of Appropriation for 

Construction of a Snag Bost ™. Use on 
western Rivers; 

Transmitting Report of Cyrus Comstock 

; on South Pass Improvement of Mouth of 

; Mississippi. (Copies for distribution); and 
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Humphreys, ‘Chief of 


a. Report of 8. T. Albert on Survey of a Line 


to connect Cape Fear and Neuse Rivers, 
Norfolk Harbor and 1 Cape Fear River. 


E Exploring Expedition from Santa Fe to 7 
Junction of Grand and Green Rivers of 


Great Colorado of the West in 1859 


xplorations across Great Basin of Utah 
Route from Camp 


for a direct Wagon 
Floyd to Genoa iu C resumed Vv alley, in 1859. 


the Foulness of the present Supply by the oa 
Water Companies, the serious Detects and 
Consequences of the Systems, and the fe 


Zoological 
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— - Wheels, a Treatise on- -W. Donaldson. 
London. Spons. (New York. Announce- 

- Yacht Designing: a Treatise on the practical — 


which is based the Art of designing Yachts. 
Dixon Kemp. London, folio illus. Field b 

for 1874. London. 8vo. 


A Application of the scientific Principles upon 


Voorst 
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From Institution of Civil Engineers, 
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Abstracts of Papers in Foreign Transac- 
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Carlingford Lough and Greenore. James 
om Barton, with Abstract of Discussion. _ 
_ Estimating the illnminating Power of 
— Coal Gas. William Sugg, with Abstract 
Holyhead New Harbour, Harrison Hayter, 


with Abstract of Discussion. 
Lagoons on South-east Coast of Ireland. 
George H. Kinahan. 
Probable Errors of Levelling: with Rules. 7 
for Treatment of accumulated Errors. 
_ Wilfred Airy, with Abstract of Discus- 
a Yentilation and W: rking of Railway Tun- 
pels. Gabriel J. Morrison, with» 
stract of Discussion. 
List of Members of the Institution, Mare ah 25 = 
and June 24,1876. (2copies.) 
inutes of Proc ecdings, General In 
 XXIto XXX. London. 1871. 
~* Minute s of Proceedings, wi h other sel 
and abstracted Papers. Vol. XLIII. 
1875-6. PartI. London, 1876. 
E. P. North, New York: 


Reports of Explorations and Surveys for a 
Railroad from Mississippi River to Pacific 


Ses- 


Ocean, in 1853-6. Vol.11. Washingten, 
laa From Clinton B. Sears, Boston, Mass. : 

5 Photographs iilustreting Breakwater at W 

mivgton, Cal. 

From Miscellaneous Sources: 
Appalachia, June, 1876. Boston. - 

- Investigation by Committee on N Naval Affairs. 
Testimony and Documents. 

‘Re smarks on the Manufacture of Steel, and the 
Mode of Working it. D. Chernoff. Excerpts ae 
my Russian Technical Society. London, 1876. 

Report of Hartford Steam Boiler Ins spection & - 
Insurance Co., December 31, 1876. — 7 
ford. (2copies.) 
Report of Sheffield Scientific School of Yale 
College, 1875-76. New Haven. 
Seat of Empire. Charles C.Coftin. Boston,1870. 
The Atlantic to the Pacific. What to see a 
_ how to see it. John E. Lester. Boston. 1873. 
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ANN NOUNCI EMENTS 
= ME ETINGS.—No regular or state a mee wee ber, 1875, is issued herewith. More time was — 
of the Society will be held from July 5th, to a required for its preparation than was expected, ‘a 


September 6th. or it would have been ready earlier. 
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PAPER HAS BEEN RECEIVED as s follows : Rooms or 11 THE Society are are the 
is Principles of Tidal Harbor Improvement, as - gouth-east corner of Broadway and Twenty- te 
_ applied at Wilmingtor, Cal. Clinton B. third street, nearly opposite Fifth Avenue a 


FoR THE NorMAN MEDAL should be trance, 4 East Twenty-third street. Members 
_ presented before September Ist next. The _ —particularly those from out of town—are — 
conditions of award are set forth inthe Code invited to make these rooms their head- 
of Rules heretofore published in the quarters. rs. Appointments with othe r parties 
aad will be furnished to applicants. iol may be kept here, and for such and sim- 
com- ilar — matters a private ‘room may 
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bee (Abstract. of of su: -h as may be of general interest to members. i. 


OF OF DIREC’ TION 


AvGust 2p, 1876.— 
s for admission to the Soe iby were | 


‘NOTE \NDA. 


TCHES OF ENGINEERING EXHIBITS AT THE IN TERN AT TONAL TON. 


ac with the plan adoptia at the me the Exposition, by Members 
“organization of the Centennial Commission — _ the Society, who are assisting him in this 
_ of the Society,* the Resident Secretary of the matter. Such will be of service to those who > 
Jommission will present a series of sketches, Bs desire information in regard to the represen- 
= the various engineering exhibits tation at of engineering: progress 
Switzerland, with its peculiar great importance to the across the 
* features, its lofty mountains and theirexten- Alps, is represented very thoroughly. 7 “ng 
“sive ramitications, its rapid streams, its glaciers Attention is first drawn to several large Pro- 
and lakes, is a country in which we might ex- “files and topographical ground plans of the. 
a development of engineering science, -Gothard R. R., including the tunnel, on a 
especially as it is well populated and requires — Beale ‘of 1 to 10 000 or 833 feet to one inch. 5 
- extensive means of transportation. We find» ; They comprise the whole road from Fliielen ea! 
in fact that its engineers give evidence of both to Biasca. One shows the sections of open | 
scientific and practical culture. Wire at roads, bridges, tunnels and snow sheds ; 
_ They have sent to the Exhibition, descrip- an another the corresponding heights of the high- 
tions of some of their principal works and the . way, the Gothard R. R., and the bottom of the * 
results of their in so. otill another re a geological 


mation meg © be iactinattaiad in a comps inte formations of that part of the mountain still — 


shorttime. 
" Of these works, the Gothard tunnel, as being _ _ There is also a large working profile from 


of much interest to engineers, as well as of ,: ‘Immensee to Balerna pone a length of 200 kilo. 7 


— 
— 
ay 


eters (124} miles), from which we may study 
e gradients ; 25 to 1 000 (132 feet per mile) es. is a complete set of pels ml draw- — 
ppears a maximum on tangents, in the ings. There are twelve different sections cor- 
reat tunnel the heaviest grade is 5.1 82 to 1 000 - responding to different classes of materials — 
30.73 feet per mile) met with, from solid rock to unreliable strata 
¥ The contract for this immense wanton taking a requiring a heavy lining. The drainage of the | 
was awarded to Mr. Favre in 1872. . The total * rock behind the artificial arch work seems — 
length of the tunnel, which is entirely on ee simple, yet thorough, and its importance is 9 
_ straight line, is 9.4 miles. The northern en- fully appreciated. There is also a plan and © 
trance at Geschenen is 3 700 feet above the profile, showing in detail the manner of pro aa cs. 
level of the sea, and that of the southern at ceeding with the tunnelling, giving the dis a 
Airolo is 3 850 feet ; the highest pointin the 5 tances of the various gangs from each other, | 
interior is intended to be 3 873 feet. The sec- the places for the machinery tracks, recesses: 
tion adopted is the same as that of the Mont for protection from the effects of blasts, turn- 
Cenis Tunnel, viz., 26 feet 2 inches wide and outs, and, in short, everything necessary to 1 
19 feet 814 inches high. establish a systematic and economic method 
The time allowed for comple ting the work of working. We find likewise detailed draw- 


8 years from October Ist, 1872, the estim- ings of the perforators, pumping machinery 


ae) ated cost being $37 000 000. - ‘The contractor and apparently all that is requisite to a com: 
will receive a premium of $1000 per day for _ prehension of the whole operation. Lastly, ee 
opening the tunnel before the appointedtime, there is set of yearly reports in German and 
and will be subject to a fine of $1 000 for — _ French, and of Quarterly Reports in French > a : 
= day exceeding the same. The average alone, which are admirable publications, and __ 
daily number of men employ ed has been furnish perhaps the best and most complete 
about 1 000, and there are 16 perforators in _ information that can be had upon this the co 
_ operation at the present time. These are largest and most difficult work of tunnelling: oa 
by means of water power and conveyed to the Another item of interest are the ‘exhibits of 


_ boring machinery on trucks. Pay Seer the Nord-ost-balin, or the Northeastern Rail- 

_ On the north end, perforators of Dubois & ai way, one of the most extensive of Switzer. 

Francais were used up to May, 1874, after land, which present an admirable exposition 
which date they were replaced by those of of the system followed in the construction n of ay ; 

Ferroux, w hich are of a better construction the branches connected therewith. 3 
and require less repairing. ‘The greatest firgt is a topographical plan 
length bored by 6 machines in one month of 4 which may be described as follows : a 

1874, was 2 211 meters, each hole averaging 7 Ww hen a new road is ciimaial 0 it is first 
1.1 meter in length. At the south end the plottea on one of the excellent maps of Swit- _ 

- perforators used were of Dubois & Francais, is zerland (scale 1 to 25 000), showing actual con- ‘i 
McKean and Ferroux. The greatest length — tour lines over the whole country, and the ve 
bored by 7 machines in one month of 1874 - general directions and elevations are deter- 

was 2091 meters, the holes being 1.2 metres mined thereon. For establishing the definite ae, 
in length. alignment, a detailed survey of a narrow strip 
te The average daily ere during 1874 was, iz of country along the projected route is then 

2 metres, and “ the made according to this. method, which is 
claimed to be specifically Lever’s, aving been 

daily | progress was 6 “The total length applied there as early as 1838, and is unques- 

of tunnel driven up to January 1st, 1876, was tionably very rapid and sufficiently accurate 


§410 metres, leaving 9510 metres yet to be alll practical purposes. 


finished. A system of benches or stations is carefully 

A complete geological record is kept and 1 fixed by leveling along the whole route, after _ 

here exhibited, of the strata met with during which the intermediate topography is sur- 

om the tunnelling operations, invluding sets of 2 veyed by means of the plane table, talemeter _ 
o's, - specimens and a register of the daily meteor- and logarithmic slide rule. From any one ¥ 
4 ological observations. i A small collection of a station, the position of every visible point a 
7. these specimens are in @ glass case, each one may be ascertained by one sight, and imme-. _ 
having marked upon it the distance at which ; diately plotted as to its direction, distance Zz 


it was found from the entrances at Geschenen andelevation. The whole manipulation would 4 ¢ 
and Airolo. They consist mostly of micaschist simply be: (a), sighting and reading the rod — ; 
. and gneiss, which are the prevailing rocks i in held at the required point ; (0), evading the 


his pon the case are some fine vertical angle on the alidade; (c), calculating 
the distance and elevation by a si imple process 
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spikes, are y engraved. and 
direction on the plane table and noting the 
Phe third exhibit contains a tabular state 
_ A constant check on the work is had from ment accompanied by drawings and —_ 
the original sy stem of f benches and occasional ipa of all the larger iron bridges built from — 
triangulations, “The contour lines are at 1872 to 1876, giving dimensions, cost, etc. 
a Q once interpolated between the points by esti- | Here may be seen an extensive application of : 
mation, to show the shape of the ground more the lattice girder. It seems strange to Ameri- toh 
truly than could be done in the office. — The * can engineers that for large spans the lattice 
distance that can be relied upon with a tele- and plate girders should be preferred in Eu- 
_ scope magnifying 20 times, is 400 meters or _ rope to those used in this country, which not 
one quarter mile and the accuracy is within 3 only require less iron for the same strength — 
0.1 per cent. The rapidity with which a sur- but also much less labor for the erection. 
vey can be made in this way is very satisfac- oo The reasons are various, often discussed and 
tory. A practiced engineer with two rodmen sometimes rather difficult to understand. 
= is able to determine and plot 60 points in one a Although knowing both systems perfectly, — 
hour or to make a survey of about a square each country still continues to prefer its own. 
kilometre of a pretty rough country in three Attached” to this exhibit, there is a very in- rd 
working days, i. e., about 80 acres in one day. _ struc tive record of test loads and deflections 
The scale of these surveys is 1 to 5 000 (416 of 7 7 large bridges. From 3 to 6 heavy freight . - 
feet to 1 inch) with contour lines every 2 _— engines were used as a quiescent load and as pa 
metres. One of these plane table sheets is moving load with velocities from 20 to 
i. exhibited and it compares favorably with our miles per hour. Observations of the deflec- vies 
_ own Coast Survey sh a made in a somewhat tions and horizontal vibrations showed | a 
similar manner. great uniformity in each case, The former 
Various ene are now drawn upon were found to average about view of the span. 
7 ‘these plans, and profiles are plotted by means a The fourth exhibit is a photo-tracing of the 
af a graduated triangle upon cross section Aare Bridge. This method of copying draw- 
‘paper,a method which is also a very S ings is becoming very popular in Europe and 


one and facilitates the comparison of the = is surprisingly little used here. Any draw-— 


alignments Estimates of costs are made ing on moderately heavy paper can be copied. 
by means of Culmann’s method of “ Mas- It is placed face downwards upon a sheet of © 
senniveilement ingenious graphical re- ordinary photographic paper, inserted into a 
presentation of the balance of “cuts”’ and frame and exposed to the light, exactly as a 
* fills ” for the minimum cost of hauling, a photograph is printed. After being fixed, 
‘depending on distance and grade). In this this rad (which i is a maguttve) is used bapa 
way the centre line and grade of the rail- 
road is determined, and can be stated at print any sac of positive copies of the a 
ge nerally requiring 1 but small if any original drawing. 
‘The second exhibit isa handsome volume however, is by ‘“ autography. 78 specially 


7" of 82 plates giving the reguiations for the con- rs prepared ink is used in making the drawing, — 
struction of the permanent \ Way, drains, which can be directly transferred and fixed 

sinall bridges, retaining well, ete. An exten- a upon a lithographic stone, and any number 

% sive se t of standard cross-sections for various of prints equal to the original can be made 
purposes: is given, according to width and therefrom. Most of the drawings exhibited i 

d slope required by different materials. All - the Swiss department have been copied in 


slopes of earth, as in Europe generally, are this way. 
| protected by planting shrubs and willows or hs In addition to the above, there is a port- | 
by sowing grass. There is also a set of plans folio coutaining specifications for all kinds of 
at stone bridges and culverts for all spans — _ work connected with the road, also line draw- — 
from 1 to 10 metres with the standard dimen- — ings and photographs of locomotives, tenders 
sions and kind of work for each case. Solidity andcarsuseduponit. 
and first class materials are primary require- The idea conveyed to one examining these 
ae and simplicity of design is preferred dto- - exhibits, is that the Nord-ast-Bahn is —_ 
elaborate ornamentation. ducted with admirable skill, sy yotem and 
Tron bridges of 2 and 3 metres span are economy. 
built of rolled I beams; from 4 to 10 metres - The next important exhibit is on hydrau- 
of plate girders. Standards for lics. A country filled with large perennial 
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even its ‘inhabitants were wat r er wheels. The Guard sy -stem of turbines 
_ less observing than those of Switzerland, = is most extensively applied. Compared with | 7 — 
a much experience in mastering and the population, this would give one horse- __ 
utilizing that indispensable ‘important power for every 3 to 4 men working in fac- 
element, water. ‘The result of thisexperience _ tories. - These results not only show a re- — 
| Sppears in several exhibits, the most import. ie markable industry, but also that a good useis _ 
ant of which is, perhaps, the literature of the being made of the abundance of water. Steam 6 
_ acientific investigation of the flow of water,in power is rarely applied, and a statement a a 
s which the names of Kutter and Ganguillet ap- & comparative cost exhibits good reasons for it * a 
- pearin the first rank. Their object has been _ A table shows the distribution of the water — he i 
to arrive at a formula which would give cor- power among the various river basins, and a — = 
a. results, for all cases from large rivers : detailed examination into the total available 3 
down to small artificial canals, with equal pre- water power of the rivers of Switzerland. ie 
This latter is equal to at least 1 500 000 H. P., 
_ The important American work by Hum- oy f which less than 5 per cent. has so far been ae 
and Abbot, containing the results utilized. Power is frequently transmitted to 
the river measurements on the lower Missis- _ great - distances by means of wire rope. 5 
 sippi during a period of 10 years, furnished About 3000 H. P. is carried over 200 yards, 
them with the data for large rivers with a and some even half a mile. 
Darcy’s and Bazin’s French work ve; _ The other exhibits pertaining to hydraulics, 7 
on hydraulic them agreat are the correction regulation of 


small fall. 


influence of the v various 8 degrees of roughness ee extent ‘of works, reclaiming lands, 4° 
of the wet perimeter, made during 5 years in s tc. Reports and detailed drawings give | fi 
small artificial canals of very different shape, ample opportunity for a close study. . ee 
material, fail, etc. - Lastly, their own obser- — ah: A very interesting volume is also presented, 
vations on small streams, with a strong fall, showing the construction of dams, jetties, os 
completed the circle of information from weirs, and whatever is generally required to_ 
which they have deduced their general for- water to be of serv vice, and to prevent 
; that it is the most general know it from doing damage. 
up to this date, for the law of the motion of - Among the remaining objects in this ex- 
_ water in rivers and canals, can hardly be hibit, pertaining to civil engineering, are de- | 
_ doubted. In its algebraic form, it is some- — tailed plans, profiles, sections, bridges and_ a 
= complicated for practical use, but they estimates of cost exhibited by the Tésst Val- 
have represented it in a graphical manner by ley, Central and Jura-Bern Railroads, and 7 
which every difficulty immediately disappears also a description with photographs of the _ 
and the use of it becomes extremely easy. Railway with gradients of 1 in14 
It is to be hoped that this graphical repre- 7 feet to the mile. The latter is inter- 
sentation may be preserved here and be- 
come generally known to our civil eo rail, 
_ who will find it to be the most reliable and 
rapid means of obtaining results in the var- 
ious cases it claims to cover. 
Another exhibit of a more practical charac- 4 


ical 
 teris an examination into the water power of 


‘Switzerland. It appears that the utilize a fine photographs of various old woolen 
power at — amounts to about 70 000 bridges, one built in 1457, be another in 


1585. 
“tarbines, and 40 000 by small turbines Ta = HERING. 
EXHIBITS OF THE NETHERLANDS. 


‘Holland, « the country that draws 6 feet oly fighting the waters of the North Sea, with a 
of water,” as Madame de Stael expresses it, has _ Varying success in times past; but by the 
an exhibit in the Centennial of rare interest a aid of engineering science, and great human — 
to the engineer. As might be expected from * energy and perseverance, they are now un- — 
the peculiar conformation of the country, “ doubtedly masters of the situation, and year 


drainage-works, canals and bridges have prin- year they are back from the 
cipally occupied the attention of its engineers. 


For centuries, the Dutch have been stubborn- 
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nd w 
they yet intend to do—is here illustrated by ing into one of fur lakes” we 
beautifully made models and drawings, sys- a eruption of the North Sea which at that time — 

tematically arranged, in the space devoted to many towns and villages, 

the Netherlands in the Main Building, = . destroyed thousands of lives. As long ago as 
In describing this exhibit, these famous 1628 Leeghwater”’ or the dryer- -of-waters,” 
be kes and canals first demand attention, for as he was called, a prominent Dutch — 

proposed to reclaim this wasted land, but this 
only finally sage between the 

‘* a glance, the greater part of Holland, with years 1839 and 1852; 40000 acres of iin 

tte complicated system of drainage, canals, have thus been led to the productive 

a lakes, dykes, towns and railways, all ac- area of Holland. After the “Het Y" and 7 
 curately located uponit. The relative other outlets had been closed, the lake was 
tion of land and water is clearly expressed, drained by three enormous pumping engines, oe ty 

_ andthe geology of the country indicated by each one capable of delivering 63 tons of 
appropriate coloring. A dyke cutting in two water at a single stroke. — The estimated 
a large surface of water, shows another pro- quantity of water to be pumped out was +2 
_ posed raid on Neptune’s domains. On the 800 000 000 tons, but this was even increased _ 

model is painted a coat-of-arms, ready made to 1000 000 000 tons; these three engines, by 

- for the province “when drained,’’ with this | _ steady work, could empty it in 400 days. 7 
motto: “Ez undis Sol,’” “Land out of the One of these engines is constantly at work, 
waters ;"’ a bit of rhyme underneath, in queint 2 even now, lifting out the water due to rain- ; 

English, promisesas follows; fall, and the leakage from the higher level of 
* Haarlem Lake is drained ed _ water courses that surround and run over 


And drained is the Y, = the former lake-bed. at 


is maintained, In the relief of “the entrance to 


put Rotterdam,” the sea end of the canal is shown 
ag a Close by this are two olhee relief ‘models, A as being protected by jetties. The construc- _ 


more highly fuishe d, and — ted by glass. 7 tion of the jetties is illustrated by models and eo = 
drawings; the models are miniature “mat-_ 
dam to the sea,’’ and the te the ‘cies _ tresses’’ properly made, and provided with a 
to the port of Rotterdam.’ oa These bits of their anchors, buoys, etc.; the drawings show a 
country in miniature, with their green fields, | the mattresses in place, weighted with stone, 
lakes and canals, towps and villages, teachthe and forming the jetties, which on the sea — 
- looker-on more of the actual condition of the slope are protected by large concrete blocks. 7 
7 face of this peculiar land, than a library of The mattresses have their upper surfaces . 7 
books and works of study; they speakin a divided into a number of square pockets, by 
language all must understand and receive driving stout stakes into the mattress proper, _ 
deep and lasting impressions. Here is seen a ied and connecting them by interlaced branches; a : 
network of canals, large and small, extending pockets hold the stone used in sinking, 
ee - in all directions, with the water surface in and prevent displacement of this filling mate 
many of them very considerably above the vial in case of tipping or unequal settlement 
level of the cultivated fields, and at once can -_ ‘Drawings of the railway embankment acros 
be realized the immense work undertaken and the “Schelde” and the Sloe,” further illus- 
 -g0 successfully carried out by the Dutch engi- _‘ trate the use of mattresses; in this case they a 
These embankments must be carefully protect the earthen slope from the 
and as carefully and constautly water, 
watched, the smallest leak may prove disas-  Aplan of the north coast of Holland s ra 
fours but in spite of all precautions some the amount of land denuded by the sea be 
water will seep through, and this and the tween the years 1571 and 1875, and likewise 
rainfall must be lifted up again into the the method proposed to stop this encroach- 
canals; the little windmills that everywhere ment. It seems to be the intention of the 
dot the surface of the models, are depended ‘Dutch engineers — to build extensive and — 
for this service. heavy dykes of earth faced with blocks of 
q A map of ‘ Haarlem Lake,”’ and a drawing concrete, and at proper intervals to project 
of one of the large pumping engines, brings = piers into the sea at an angle best suited to 
us to another signal triumph of engineering _ break the force of the waves and change the 
_ skill. This lake once lay between the tow ns direction of prevailing shore currents. Ac- 
of Haarlem, Leyden and Amsterdam, and _ cording to the plan exhibited, the lcss of 
covered over 60 ( 000 acres of land; it was 2 area must have been great during the years f 7 
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‘aluice, and opening the outlet sluice to low- 7 

water, the v water level in in the chamber will be fe 

containing ever 1 300 square “miles, was lowered, and the excess of pressure being 
then on the gate wings, the entire gate a 

these per were sw away, and swing into the chamber, and open the pass- 

. the present waste of waters was formed. | Shoes age way. This plan can be used for main- 
Hanging on the screens near the exhibits taining a high-water or a low-water level in — 

mentioned, are anumber of hy drographic the basin, at pleasure, by properly 

charts which deserve special mention from the sluice-ways. 


the excellence of their finish, and the ev ident In securing are ridently an 


care taken in their preparation. main reliance of the Dutch; photographs, 
4 As canals form the principal means of in- ia plans and models all show them as being — 
ernal communication throughout this generally used whenever a stable ‘footi ng 
- logged country, the construction of locks and is desired; and in a country where water ; 
 lock-gates must have early engaged the at- everywhere prevails it is undoubtedly the ; 
Si of its engineers. Two fine models : best and cheapest method they could adopt. | 
are exhibited of the ‘*Blanken” and the In driving them, not only the most elaborate _ 
be, * Alewijn” gates. | These are called “Jock- — _ steam pile drivers are used, but in several 2a 
gates,’’ but are really basin-gates, ” and the photographs showing the progress of 
work on the ‘Harbor at Harlingen,’ the 


a used in maintaining a fixed wate level in a 
basin or dock—unaffected by rise and fall of ‘« erude driver of a century or more ago, is 
_ tide, which greatly facilitates the loading of shown, in which the fall of a heavy iron-shod — 
4 vessels, and enables them to use a ‘aoe log, without guides, and hoisted by a rope ay 
_ harbor, where they would, without some- running over a pulley suspended from a 
thing of this kind, ground at low-tide. The rough tripod, does the work, the log being a 
_ “ Blanken’”’ Gate, which we will describe, the raised by the united exertions of 10 or 15 4 
_ other only differing in detail, is kept in posi- men, each pulling on one of the many strands — 


tion when closed, by water pressure alone. into which the toil of the hoisting rope is 


gate closing the lock is double--that is, there The best model here, of the application of — _ 


_ is an additional wing strongly secured to each piles to engineering structures, is that of the mC 
 half-gate at the heel- “post—making them ‘pier in the harbor of Harlingen. work 


shaped in plan, with an included angle of is very simple in n desi; gn, but strong and well .. 7 


about 80°. In each of the side walls of the an adapted apparently to its purpose; the piles 
“passage, and on the outside or “ seaward’ supporting this pier are thickly studded with 4 
2 side of the gate. is a quarter-circle chamber, broad headed nails, by no means socuring 
“into whic h these compound gates swing, | them against the ravages of the teredo navalis, . 
when they open, and thus leave the channel | if that is what they are intended for, this 
clear. Two sluice-ways are built in each of ‘ee oe i young being able to enter the 
_. . “the side walls, and open into the chamber _ smallest crevice. The earth slope at the | 
just described, in that wall of the chamber shore end of this pier is protected from the _ 
lying at right angles to the axis of the a ae of the waves by what seems to be a 
sage; the other ends of the sluices communi- a sheathing or cov ering of wood, made of ia 
cate, the one with the water outside, the hexagonal in shape, and about 6 feet long 
other with the water inside the gates. = he oe: these are driven in as closely as possible, at a 
action of the gate is as follows: when a vessel right angles to the slope of the embankment, © 
has entered the basin, say at high tide, the and in appearance this sheathing is not unlike © 
gates are closed by hand; the extra eeres some of our American wood pavements. —s 
spoken of will now lie inaline with the side | In a beautiful set of drawings finished in 
: walls of the lock, and thus close the mouths oil, Mr. Fijnje illustrates still another and 
of the chambers. The sluice way leading - more elaborate method of securing a founda- 
from the chamber to the outside being closed _ tion, that is by the use of compressed air, or ‘a 
by a wicket, and the one leading tothe basin the ‘Plenum Pneumatic Process,’’ as it is 
being left open, the water in the chamber © called. He does not say when this was used, 
vill remain at the same level as in the basin, but his plans embody many good features, 
and as the tide falls outside the gates, the and are worthy of study. The basis of his 
higher water-level in the chamber will press RS operations is arectangular caisson of wrought 
the wing closing it outward against its sill, iron, surmounted by and —— down with 


and this wing will act asa lever to keep the 
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stone, the principle being the same as that The air to be used in the caisso 
a used in the building of the piers of the St. pressed by a very simple direct acting hor 
3 - Louis and East River bridges. To enable zontal air-pump, and through an “accumu- 
workmen to enter the caisson, and to send to. lator’ passes into the large chamber before 
a _ the surface the material excavated, there are described. - The air-pump is peculiar in -_ 
four cylindrical shafts, arranged in pairs, and rangement, and the drawing, as made out, © ; 
. extending from the roof of the caisson, — does not appear to show all its details ; it of 
through the masonry of the pier to the sur- seems to consist of a long cylinder, which _< 
face of the water, and considerably above it; moves horizontally backwards and forwards" 
in fact, each pair of shafts unite at top above over a fixed piston-rod, the rod passing ray 
the water level in one chamber, aperenty through stuffing boxes in the ends of — 
about 10 feet in diameter, and about the same cylinder; motion is given to the cylinder by _ 
 .. in height; the two shafts. extending down 4 double rack and pinion gearing. This : 
to the caisson are about 3 feet in diameter _ piston-rod is hollow, and has openings into ie 
and 6 feet apart from centre to centre, the cylinder, one on each side of the fixed ae 
Wrought iron is used throughout. The con- piston-head. ‘The air compressed by the 
struction of this upper chamber is somewhat rh motion of the cylinder in either > iia ~~ 
peculiar, and can be described as follows: passes through one of these openings into 
The two shafts open directly into the bot- the hollow piston-rod, end is carried thence _ 
tom of this cylindrical chamber, and the by pipes attached to the ends of the rod toa 
same air pressure will prevail init that may box provided with proper valves, alongside 
be found necessary to expel and keep out the o the **accumulator,” check-valves on top of ; 
water from the caisson; in fact the com- — the cylinder admit fresh air, to one side or _ 
pressed air passes into this chamber directly e the other of the piston-head at each stroke. ae 
from the compressing machinery. - Attached i The “ accumulator” will furnish an air press- 
to one side of this large cylinder is a smaller ure equivalent to 20 atmospheres or a press 
 eylinder, forming the “air-lock,” and pro- 


ure of about 300 pounds per square inch; KS 


it is entirely of wrought iron, and the roof is 
chamber, and thence through the shafts to made up of deep plate girders under the iron 3 
the caisson. In addition to the “air-lock’”” a 
there are two semi-cylindrical supply-cham-_ 
bers’’ attached to the outside of the main aa 
chamber, arranged opposite to each other conspicuously displayed by drawings and a ae 
and extending the full height of tne main models, undoubtedly attract more general 
chamber. _ These ‘supply chambers” have attention than anything else in the exhibit. | 3 
trap-doors on top through which they are  Justly holding the place of honor, facing the SS 


main aisle, is a magnificent model of one-half hs 


d 


‘in the caisson below. Each one has also a of the large span of the famous “ Kuilenberg— 

= at the bottom, opening inwards, directly Viaduct,” over the river Leck. ‘This model 

above the shafts, and by opening these lower ‘ is accurately made to scale,and reproduces se 
traps, the contents of the ‘‘ supply chamber” plate and rivet of the original. A 
a be dropped through the shaftsinto the mirror, arranged underneath at what would ny 


caisson. The sand, mud, &c., excavated in be the water level, not only adds to its effect = bd i. 
the caisson is hoisted into the large chamber b as a model, but also allows the engineer to - . 
. by means of iron buckets, drawn up by a better study the arrangement of the foo 
chain passing over a large wheel, driven by system and lower chords. This bridge is 
shafting which passes to the outside through o.- the longest span of straight truss in the _ 
stuffing box. Each end of the chain carries world, being 515 feet in length. It was fin- 
a bucket, so that as a full bucket ascends one _—ished in 1866, after the designs of Michaelis. — 
shaft, an empty one descends the other. Alongside of the model are beautiful colored | 
When the material reaches the top of the drawings, showing the entire bridge in plan 
shaft, it is tilted into an inclined spout, and elevation. There are eight other spans 
which passes through the sides of the ewe besides the large one--that is, one of 262 feet, 
_ chamber, and is provided with an inside and a and seven of 187 feet each. _ The construction — 


an outside trap, so that when it is filled, the of these trusses may be taken as a type of the 


inside trap can be closed and the outside one > 
opened, so as to discharge the contents of the 
spout into a car, and at the same time prevent’ 


_ prevailing style of bridge on the Continent. 
af It is a riveted lattice girder, with an arched — 
top chord made up entirely of wrought iron 


q 

let pipes; it is through this smaller chamber wood at all is used in building the caisson; 2 g 
— 

filled with concrete material intended for use Dis 

h 
escape of compressed air. plates, angle-iron and brackets, all united by 


myriad of rivets. ‘This bridge is a thorough 
bridge, intended for a single line of rails. ls 


“a The entire structure looks strange and even 4 


— to the eye of the American bridge- ‘3 


rather a serious undertaking. A train 


of short dumpy cars, hauled by a green loco- 
motive, with a very small stack and dispro- 


portionately large boiler, add to the picture, 


builder, accustomed as he is to the straight a but look odd to an eye accustomed to Ameri- 
lines and comparatively light, skeleton- like canrolling stock, 
appearance of the “‘pin-connection” truss. Draw-bridges take up quite a large space 
7 The broad plates intersecting and lapping | ae the walls of the Netherlands exhibit, but 
each other in all directions, and everywhere they nearly all follow the same general de- — 
tied by rivets, do certainly convey the idea of sign, the truss in all cases being an inverted “4 
- mass and consequent strength ; but they as bowstring, sometimes latticed and sometimes as 
certainly awaken a suspicion of waste section “made of plates; all of them are riveted struc- | 
and material, and an unnecessary amountof tures. The apparatus for lifting, for locking, ou 
and for turning the span, is always very com- 


_ time and labor consumed in the erection ; to 
_ plicated in detail and extravagant in cost; but 


gay nothing of the ambiguity of calculating 
strains and proportioning the respective a machinery can be relied upon, is no doubt 
* effective. The turning is done by hand, by 


members. _ According to the photographs 
_ here shown, the amountand the design of means of a circular rack and pinion, no steam 
the “false works’ required in erecting these engine being shown in any case. The pivots 
Yiveted girders is simply frightful to the arein some ‘‘ outside and in others “‘ centre- 
American engineer—it is almost equivalent bearing’ "—that is, in one the weight is 
to putting up ty two bridgs one within m a circle of large wheels between 
other. the bottom of the drum and the topof the 
Close by the ‘“‘Kuilenberg’’ model ana pivot pier; in the other case the weight is — 
 @xawioga, are plans of the bridges at ‘‘Bom- _ carried and revolves on a heavy upright 


The and over the “ Hollandsch 


‘emaller spans of about 167 feet each. All these 
trusses are of the riveted lattice type, and — 
only differ from each other in having the top 
chord arched in the large spans and horizon- 


iron shell. 
tal in the smaller ones. In these drawings 


and on several of the photographs is shown 
q small moveable iron platform, suspended — 


central shaft, with a circle of lighter wheels’ 


to prevent tipping. Hone of the draws have — 


pended upon entirely. The pivot pier in 
several is made of brick or concrete within an 


= = surfaces, lubricated, seem to be 


<a ‘The draw at “‘ Dordrecht” differs from the 


others in being a steel lattice girder, riveted, | 
and with the top and bottom chords parallel. — 


froen th the bottoms tor the purpose, it This is a pivot, the ess 


‘toaly a noble structure, with fourteen spans 
of 328 feet each, all riveted, lattice girders with 
arched top chord. At one end is a draw span 
203 fee t long, in design an inverted ““bow- 
string” ‘girder, w with avery deep plate draw; ws 
the draw revolves on outside bearing wheels. 
The fixtures at the ends of the draw-span, 
intended for lifting ard freeing it preparatory | 


_ top chord and bolted toa ane heavy central 


“ casting, which extends to and is connected 
. with the bottom chords. This latter casting 

7 surrounds the shaft, which itself is secured 
to the pier by a third large casting. The end 


lifting apparatus differs only from the other 
‘draws in being still more fearfully and won- 
derfully designed. Just how all the gear- 
wheels, shafting, levers, and eccentrics do 


a to turning, are very elaborate and -compli- work, is more than “any fellow can find 

~ - cated. The drawings show a mass of cog- _ out,” from a mere inspection of the drawings. 

wheels, eccentric shafting and counter- ‘Crane bridges’ are represented by a 
weights, but their action is not plain. The drawing of a neat design used at “ Linge,” 

4 shore abutments are a combination of cut 26 feet 3 inches opening, made of | plate 
stone and brick work—a common engineering and angle iron; anda brass model of adouble — 
expedient where stone is so scarce. The piers — swinging crane bridge over the ** «* Delfhavenche 

- are of cut stone, but are most probably filled ; Schie ;” of which no span is Fst but it is 

with brick or concrete, as shown in the plans ‘small ; ‘both carry railroads. 

4 of a number of other bridges here. Iftheangry — a Two large portfolios of plans, exhibited by 
look of the waves dashing against these piers Capt. Nierstrasz, R.E., of Bois le Duc, are 

ae here correctly represented, obtaining very interesting. - ‘The collection embraces 


foundations for these same piers must have plans for bridges, bridge piers and satened 
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na for ‘tations . and other 


railway buildings. The bridge plans are all 

_ viveted lattice girders, as before deacribed 
_ The plans tor masonry show great attention 
paid to the cutting and banding of the face 

courses, with the concrete and brick filling 


which seems to be universally used by this charge, and on the engineers who Hn e 


engineer. The designs for the abutments of 


efforts, with castellated tops, gothic windows, 


scription of the engineering exhibit of the 
‘Netherlands, it is but just to say that it re- — 
-flects great credit on those who have it in 


4 Ff In closing this brief and eS de- 


_ the drawings, models, &c., which in finish 


led = few. 


several of his bridges are fine architectural va beauty are unexcelled by any, and equal- 


SELECTIONS FROM CORRESPONDENCE. 


Mr. C. O. Corresponding Member, 


writes from Cologne, June 28th, 1876, respect- 


rules for dete the of 
bridge-piers, and had it adopted for discus- 7 


ing :— sion inthe Verband. Such questions, if suffi- 
Brincrs anp Bripce Founpatioxs.—A ciently seconded, are annually sent out for 
: days ago I sent the second part of my . discussion in the several societies of the Ver- via) a 


paper on Americen bridge-building. The band, from whom reports are received at the 


ae part, which treats of American draw- next annual meeting of the delegates. In this 


bridges and iron trestleworks, is in the press. te way my question is now up for discussion, _ 


"a In next year’s Hanover Journal I intend con- 7 and I have been put on the committee of the © 


A 
vind 


timuing the subject by giving special descrip- _ society at this place.* 


tions of the most. prominent American 
* bridges, for which I have begun collecting 
the necessary material, and shall be thank- — 
ful for any assistance in the way of contribu- 
There is at a question before the 


Deutscher Architecten & Ingenieur_ 


ar _ Vereine, for discussion, for which I should be 


glad if the interest of members of the Amer- _ 


es ican Society of Civil Engineers could be en- 
7 ‘gaged. It refers to the establishment of rules 
2 for the proper dimensions in designing 
= bridge-piers. The fact is, that in this country 
most bridges have absurdly thick piers, for 
_ instance the bridges over the Rhine—-which is 
a@ very peaceable and well-behaving sort of 
Tiver—have piers of about 22 feet in width ; 
and in one rece ntly constructed at Wesel they — 
have reached a width of 26 feet. In the first 
Rhine bridge. that of Cologne, the size of 
_ piers was governed by the towers standing on 
them by way of architectural decorations; ond 


a have shown that the size of span and con- 


sequent weight of superstructure has little 
influence in fixing the dimensions of the piers, = 
7 and that these must be governed by the other — 
forces of current, and impact of floating 
bodies, like ice, vessels and rafts. As no at- 
tempt has been made in Germany to reduce _— 
_ these external forces to absolute figures, I iJ 
shall be glad to show how this has been done i a 
iby American engineers in fixing a limit for —_ 
largest possible impact of floating ice. At 
the same time, it is proposed to collect infor- 
in regard to bridge-piers of unusually 
“narrow width, together with the conditions 
— which they have been erected, so as to 
allow comparisons to be drawn in cases of 
similar condit'ons of current, ice-drifts and 
bavigation. In this regard, American 
are especially instructive, and I should 
«give a good exhibit of them. 
* Iam only in possession of details of the nll 
of the bridges at Quincy, Kansas City, Loui 


- the later bridges, some of which have no re ville and Buffalo, and will be pleased to have 


such architectural considerations for an ex- 
use, the width has simply become traditional. 


mem bers of the Society furnish some further 
_ information, or point out publications where it 


“Sz In designing the piers for our intended new PF can be found. Of course it would be especially 


Rhine bridge at Dusseldorf, I was led to par- instructive if some case could be referred to © 
rower piers by a comparison with bridges in of a bridge- pier having failed from too 
a countries ; and the chief engineer has slender proportions, being carried away by 
2) _ adopted a width of 4 metres or about 14 feet, E the ice, or knocked down by a raft or vessel. 


= is the utmost that we can hope to get 


 ® I enclose a copy of the wording of the 


by the Government inspectors, question and preamble, in case it should be — 
pe 1 Pp 


——_ for myself I should not hesitate to go found of sufficient interest, though is seems ; 


- down below 3 metres. At the same time, I 7 


have raise ithe general of establish- 


hardly worth the trouble to give a translation, 
as the argument is intended principally for 
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of rivets. This bridge i isa thorough 
bridge, intended for a single line of rails. of short dumpy cars, hauled by a green loco- 
The entire structure looks even motive, with a very small stack and dispro- 
_ portionately large boiler, add to the picture, 4 
look odd to an eye to Ameri- 


itis 


ach other in all directions and everywhere 


material, and an unnecessary amount tures. for lifting, for 
_ time and labor consumed in the erection ; 4 and for turning the span, is always very com- 
say nothing of the ambiguity of calculating = plicated in detail and extravagant in cost; but, — 
strains — and proportioning the respective | _ if machinery can be relied upon, is no doubt 
members. recip = to the photographs = effective. The turning is done by hand, by 
" means of a circular rack and pinion, no steam 
required in erecting ‘these engine being shown in any case. The 
‘girders is simply frightful to the arein some “outside ” and in others centre- 
American enginee is almost equivalent bearing ’’—that is, in one the 
to put ting up one me within the carried on a circle of large wheels between 
other. the bottom of the drum and the top of the 
a Close by the ‘‘Kuilenberg’’ model and pivot pier; in the other case the weight is 
- drawings, are plans of the bridges at « Bom- carried and revolves on a heavy upright — 
mel” and over the ‘“Hollandsch Dieps.” mee central shaft, with a circle of lighter wheels 
The ne named hasatotal length of 2777 feet, to prevent tipping. _ None of the draws have 
and is made up of three spans of 394, and eight — cones or other anti-friction appliances—hard — 
smaller spans of about 167 feeteach. All these _ steel surfaces, lubricated, seem to be de- 
trusses are of the riveted lattice type, and "pended upon entirely. — .* The pivot pier in 
_ only differ from each other in having the i several is made of brick or ee — an 
chord arched in the large spans and horizon- = 
_ talinthe smaller ones. In these drawings, - The draw at “Dordrecht” 2 differs from. the 
sev of the is show in being steel lattice girder, riveted, 


from the bottom chord, tor the it is This is a centre- -bearing” pivot, the truss 
= of inspecting the oe chords resting on the centre shaft by means of a 
and replacing rivets. large cast iron bearing plate, secured in the 
The bridge over the « Dieps”’ is 
a noble structure, with fourteen — 
of 328 feet each, all riveted, lattice girders with | - with the bottom chords. This latter casting — 
re arched top chord. At one end is a draw span ‘ surrounds the shaft, which itself is secured 
a 208 feet long, in design an inverted ‘*bow- 4 to the pier by a third large casting. The end 
string” girder, with avery deep plate draw; lifting apparatus differs only from the other 
the draw revolves on outside bearing wheels. — draws in being still more fearfully and won- 
The fixtures at the ends of the draw-span, 7 derfully designed. Just how all the gear. 
intended for lifting ard freeing it preparatory _ wheels, shafting, levers, and eccentrics do o 
to turning, are very elabor ate and _compli- work, is more fellow can find 
ated. ‘The drawings chow a mass” of cog- out,” from mere inspection of the drawings. 
and counter. 4 *«*Crane bridges’’ are represented by a 
but their action is not plain. The drawing of a neat design used at “Linge,” 
= abutments are a combination of cut 26 feet 3 inches opening, made of poe 
_ stone and brick work—-a common engineering and angle iron; anda brass model of a double — ; 
4 expedient where stune is so scarce. The piers | -— swinging crane bridge over the “‘Delfhavenche- 
ao are of cut stone, but are most probably filled —  Schie ;’ ;’ of which no span is —— but itis 
with brick or concrete, as shown in the plans both carry railroads. 
of of other bridges here. If the angry Two large portfolios of plans, exhibited by 
capt. Nierstrasz, R.E., of Bois le Duc, are 
are here correctly obtaining very interesting. The collection embraces 
foundations these same piers must for bridges, bridge abut. 
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riveted lattice girders, as before described. —_ In closing this brief and unsatisfactory e- 
‘The plans tor masonry show great attention scription of the engineering exhibit of the a 
paid to the cutting and banding of the ‘ae Netherlands, it is but just to say that it re- : 
-_ with the concrete and brick alling - flects great credit on those who have & in 


al al and besuty are unexcelled any, and eq 
efforts, with castellated tops, gothic windows, led by few. 
ers, statuary—entirely too elaborate a 


Mr. ©. oO. Corresponding Member, ing rules for determining the dimensions of 


writes ape Cologne, June 28th, 1876, respect- _ _ bridge-piers, and had it adopted for discus- a 
— AND BRIDGE FOouNDATIONS.—A _ ciently seconded, are annually sent out for 
“ days ago I sent the second part of my ag discussion in the several societies of the Ver- 
paper on American t bridge-building. The _ band, from whom reports are received at the 
third part, which treats of American drew. = annual meeting of the delegates. In this 
bridges and iron trestleworks, is in the press. fa way my question is now up for discussion, 
In next year’s Hanover Journal I intend con- - and I have been put on the committee of the 
tinuing the subject by giving special descrip- society at this place.* 
tions of most prominent American I have shown that the size of span and con-— 
~ ‘pridges, for which I have begun collecting sequent weight of supersiructure has little 
= necessary material, and shall be thank- 7 influence in fixing the dimensions of the piers, 
and that these must be governed by the othe 
5 forces of current, and impact of floating 
it present a question mebeee a bodies, like ice, vessels and rafts. As no at- 
Verband Deutscher Architecten & Ingenieur tempt has been made in reduce 
— Versing for discussion, for which I should be _ external forces to absolute figures, I 
_ shall be glad to sbow how this has been done 
‘ican Society of Civil Engineers could be en- by American engineers in fixing a limit for . 
gaged. It refers to the establishment of rules the largest possible impact of floating ice. — At ; 
for the proper dimensions in designing the same time, it is proposed to collect infor- 
__- bridge-piers. The fact is, that in this country — i mation in regard to bridge-piers of unusually 
— bridges have absurdly thick piers, for narrow width, together with the conditions — 
a instance the bridges over the Rhine—-which is under which they have been erected, so as to re 


@ very peaceable and well-behaving sort of 7 allow comparisons to be drawn in cases of 


ye 


_Tiver—have piers of about 22 feet in width ; similar conditions of current, ice-drifts and 
: and in one recently constructed at Wesel they navigation. In this regard, American bridges 
s have reached a width of 26 feet. In the first — a are especially instructive, and Ishould like to 
Rhine bridge, that of Cologne, the size of the om a good exhibit ofthem. 
_ piers was governed by the towers standing on» _ Iam only in possession of details sof the] piers 
; a them by way of architectural decorations; and _ of the bridges at Quincy, Kansas City, Louis- 
in the later bridges, some of which have no Ville and Buffalo, and will be pleased to have 
such architectural considerations for an ex- _ members of the Society furnish some further 
euse, the width has simply become traditional. information, or point out publications where 
, a: In designing the piers for our intended new : can be found. Of course it would be especially 
Rhine bridge at Dusseldorf, I was led to nar- instructive if some case could be referred 
_ Tower piers by a comparison with bridges in of a bridge-pier having © failed from too 
_— countries ; and the chief engineer has slender proportions, being carried away by 
= a width of 4 metres or about 14 feet, _ the ice, or knocked down by a raft or vessel. “J ca oY 


a? I enclose a copy of the wording of the 
‘passed by the Government inspectors, question and preamble, in case it should be 


. found of suffi hough 
— hf if I should not hesit: _ found of sufficient interest, though is seems 
myse hardly worth the trouble to give a translation, 
down below 3 metres. At the same time, I~ as the is intended principally for 
have raised the general question of establish- 


i: _ which is the utmost that we can hope to get n 
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But the question ought to we strictly sepa 


rated from that of insufficient foundation. © 

' Speaking of bad foundations :—have you 

z ri heard of the case of the large Elbe bridge at 
 Kiesa giving way lately from being under- i 


a showing the after 
destruction, and soon send it with a ehort ac- 
ount, as far as I can collect the dates.* _ 


_ * Members willing to furnish the informa- 
desired will data to the 


washed in the foundations? I will write for Secretary. 
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Bs regarding Works at South West Passof | Book of Designs. (Duplicate.) — 
the Mississippi River, From Hon. W. C. Whitthorne, Wash- 
to Encroachments of the Sea, upon” 
site of Fort Stevens, Oregon. Testimony and Documents before Committeo 
to Failure of Appropriation for Mili- on Naval Affairs, | 
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ANNOUNCEMENTS. 


eptember 6th. 


DONATIONS TO THE LIBRARY.—Members and 


- others are asked tocontribute regularly to the 


Those who have not complied with this re- 
quest are specially asked to aid in making the 


f the 8 t collection complete, by speedily forwarding 
their photographs, endorsed with —— . 
municipal, railway, cunal and other reports, 


date. 


P and like matter, making up the record of en- THE Rooms OF THE SocIETY are on the 


gineering operations for the past or present, ‘south- east corner of Broadway and Twenty- 
and to inform the Secretary where such may a 3 
be had. Duplicate copies are desired, 
transmission to foreign societies in return for Last Twenty-third street. 
works collected and sent to this library by bers—particularly those from out of town —_ 

them; also for exchange with members and are tention to make these rooms their head- 
others who wish complete sets referring to quarters. _ Appointments with other parties. 
particular subjects. In orderto gather material may be kept here, and for such and similar 
‘now considered but of little value, but of great personal matters a private room may be had. 


future importance in the history of the public the. Journal, 
works of this country and a comparison of — 


“their economical results, donations are solicit- 


Lawrence Water Works. 1 Reports on the 

‘Trial of Duty and Capacity of the Pumping 

‘Bagines. May, 1876; by Messrs. William 
PHOTOGRAPHS OF Mempens.- —By E. Worthen, 4. C. Hoadley and Joseph P. 
of the Society, each member has been re- Davis. D. 
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OF THE SOCIETY. 


SEPTEMBER 6TH, 1876.—A ‘regular meeting was at 80 ‘clock P. 


The vote. on admission to membership was ‘canvassed, ‘and the follow-— 
were elected : Members—J; ohn 8. Albert, Henry Cartwright and Henry 
Wilson of Philadelphia, Pa. ; William Hood and George S. Mendell 
: = San F rancisco, Cal. ; Philetus H. : Philbrick of Towa City, Ia. and Ed- — 
ward T. - Seovill of Cleveland, O.; and J uniors—Daniel P. Bruner of 
| Harrisburgh, ‘William A. G. Emonts of Philadelphia and D. J ones 
= Lucas of Foxburg, Pa., and John C. Kennedy of Toronto, es 
_ A paper by Clinton B. Sears, Engineer Corps, U.S. A.—* a 
of tidal Harbor Improvement as applied at ‘Wilmington, Cal.,” was pre- 
read and reading of remainder deferred until the next — 


referred a committee, to by cireular the preferences of 
bers and to report at the Annual Meeting. - 


Messrs. Paul Panayeff. of Moscow, Russia, and Ernest Pontzen* of 
Vienna, Austria, w were > introduced, and made brief remarks Ameri- 


OF THE BOARD ‘OF DIRECTION. 


EPTEMBER (1876. stated meeting was held at ’clock, P. M. 


iness 


mertean ociely of Ajivil | 

> 

im 
— 

im 


object for the comntittee was report, one of 

pointed, continues with expression that he had not read the resolution. 

opinion on a subject on which there - The idea that there is any uniform method — 


‘ br hardly be any doubt existing, and conclude of gauging, applicable to streams of all sizes _ 
er re-statement in other words, of argu fs and characters, never was entertained by the 
ments already presented and printed.* proposer of the resolution. 

ie 4“ The report terms the committee, one on The argument for the appointment of the o 


= 


for members of the committee. “The gentle. 


a tem ote gauging of streams in einen with < men appointed were supposed to possess these 
2 observations of rain fall. The difference be-_ qualifications i in an eminent degree, and it is 


tween the two is clear to me, and to all with “to be regretted that they have not taken 
steps to carry out the instructions under 


‘NOTES AND. MEMORANDA. 


SELECTIONS FROM CORRESPONDENCE. 


u 


AMERICAN BRIDGE ConstructTion.—Prof. bridges, are not at present in position to try 
Panayeff, of the Imperial Technical the business, because proposals will not be 
pon. School, Moscow, Russia, now in this country, accepted from a country in which engineering 

writes the Secretary substantia!!y asfollows:— is supposed to be conducted in quite an em- : 
‘The object of the American Society of Civil piricalmanner. 

Engineers—the ‘sdvancement of Such regretful misconc eption on of European 


professional mi men arises from the present state 


quite sc sientific oud pr Believing ‘this, American technical literature; it is quite 


=. I respectfully request assistance in a scientific poor in comparison with that of Europe, which oa 
ms undertaking, the aim of my commission in is full of descriptions of all constructions of ,. 
a this country by the Council of the Imperial some interest, with details and drawings on . 
_ Technical School of Moscow and the Russian fg large scale. With a few exceptions, the works 
scientific manner, whence the foreign 


The recent wonderful progress of American > 

; engineering remains almost unknown in Eu- public is led to think that they are directed in ape 
- rope, and even its true scientific principles | an empirical mauner and cannot answer the | 
a re misunderstood by most of the European — requirements of real art and science. This © 


professional public. This fact is to be regret- . opinion is so established, that reports of com- — 
ey ted in all respects. It delays the progress “ae missioned | expert ts on the progress of American es 
= - one important art ‘not only in Europe but engineering are discredited, particularly be- eS 
= ‘Partly also in this country. Besides this, cause these reports are nut accompanied with 

many engineers and manufacturers here, who sufficient data and drawings. The most valuable 
ee - could with great ease compete with those of report of an eminent French engineer, Prof. 
- 7 * England and Belgium in construction of Malezieux, failed from this same reason, and 
tag bridges in Russia and other countries of i the persons who, from theoretical points of — 


Europe, which more or less their view, have his those 
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q which have not failed. To make a true impar- 


f an attempt to pervert the public sense e with 
~ accounts of constructions of a superficial char- 
acter; because in Europe, as through the w hole 


world, the public knows more of bridges, &c. . tions. 


copies of which I hand mi is 


obtain information in reply to each questior ipo 


tS which infor: mation will be found on the wor 
ing drawings, or in the notes and spi 
Ishall, however, feel obliged for every 


which have failed others which stand kind and extent of information relating to this 


ane 
perfect. 


matter. Allsuch will be highly appreciated 


As, in my the superiority and fruitful, particularly if accompanied by 


: of American bridges and foundations, the 


counsel of the Imperial Technical School, 


the Government, commissioned me to this 


drawings—preferably to large scale—or even 
or details, either, with measures 
_ written on them, soas to give a good under- — 


country, in orderthatImightgatherinforma- standing of the peculiarities of construction. 


tion about the state of American engineering 
in comparison with European. I have al- 
ready seen and collected sufficient data and 
_ drawings to satisfy me, that in advocating 
the superiority of American bridge work. I 


have not made a mistake; but such is not suf- 


ficient to induce the professional public, in- 
fluenced by the extensive European literature, 
_ to accept my conclusions, particularly as new 
i writers have begun to ballast Americ»n litera- 
7» ture with compilations from merely analytical 
- and not really theoretical European works. 


| As, in theircompilations, the European prac 


‘ee is advocated, the public is led to believe 


that the original American practice, notwith-— 
standing its large extension, has not given 


valuable results sufficient to satisfy the spec- 


- ulative mind, and that consequently the Euro- 
4 pean practice, although defective, is most cor- 
theoretically. I (and I am sure, the other 
§ engineers, similarly commissioned to this 


-, country), are of the contrary opinion; but in 
= _ order that our views may be accepted by those 
~who have not been in this country or who - 
not interested in such acceptance, itis neces- _ 


with Sete: obtained in | England, | France and 


; tom of Prof. Panay eff, sntes of which will be 
sent upon request, until the supply is 


ation 


°, Kind of building erected in foundation. 
5 Name, locatity and date of building. 
3°. Name of engineer. fore. 
A. Depth of water—_ 


at time of low water; 


a at time of freshet. (H. W.) 
= Velocity of current. 
Nature of soil— 


intermediate strata 
pearing stratum. 


pe 5°. Sy stem and particulars of foundation. o 
i Method, say principles of construc ting 


foundation and its protection from 


sary to have more materials than I have or can Dimensions of foundations. 


2° ain in my short stay here, and therefore 
ge mu ask assistance in gathering information. 
‘This matter is in direct connection with the 


advancement of .engineering and the true in- 


_ terests which are represented by your Society; ; 


the aid thus rendered in gathering informa : 
= will at the same time serve the in soil; 


of scienceandengineeringart. 
I wish to refer to principles and ae 
_ ‘persons, . and for this reason I desire to have 
data of most of the different kinds and qualit 


which have failed, for of such, generally, the | 
experience is—for scientific and speculative 


invéstigation—more fruitfel, than of those 


tial comparison aid to arrive at an instructive 
conclusion concerning different constructions 


of one class, it is nevessary that the data — 


shall he on one scale. With this view, before 
leaving Moscow, I had sheets of questions 
‘Felating to and foundations printed, 


a 


a. Number of separate bearing beds, 
(supports). 

b. Dimensions of one bearing bed, 
(support. 


7a on bearing stratum ; H 
above water surface. 
he length, (depth); 


trom the bed of riveru 
water surface; _ 
above the low water to the base 
of the superstructure. 
ee of superstructure, based on— 
. Surface in square feet or meters of 
superstructure, on its base. 
B. The elevation of superstructure in feet — 
or meters, from its base. 


sms Weight and pressure on suppor 


Weight of superstructure. 


B. The value adopted for the adhesion of * 


ground, per ‘square foot of sur- 
% in contact. 
‘Oy 


8°, Time employed in ‘erection. 
A, Of one bearing bed (supp: rt). 

___— B, Of the whole toundation up to the base 
= of superstructure. 


“ _ All information gathered in this country, Eo 


The pressure the base, per square 


- i= 
— 
the data and in- 
im 
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‘~ one foot depth i in soi 


Cc 


—Regarding Superstructures. 


and material of bridge. As 


Sie 4 2°, Name, locality and date of construction. 
4 4 . Name of engineer or builder. 
A, Number of spans. 
OB. Length of span between the centers of 
Clear span. 
-D. Total length crossed by bridge. 7 
5°. Platform or roadway. 
A. Position of platform 


foundation up to the base of super-— 


in relation to 


main girder. 

Net width of platform. 
Length of cross 
D. Distance between cross b beams. = 
6°. 
A, System of girder. 
Number of girders. | 

Dimensions of girder— 


‘span; 
depth of girder; 
number of panels; 
panel length. 
Weight of bridge. 
Weight of platform. 
7 B. Weight of one — in tons. 
Booms— 
chord; 
bottom chord. 
Web or bracing— 
struts. 
We ight per lineal foot. 
Total. 

D. Total weight of the structure in to 
°, Data for calculation of strain, 
A. Principles or method of calculation. 
Dataforlive loadintons. 
Concentratedload; 
load of each pair of 

distances of axles. 


_b. Uniformly distributed; 
rolling luad per foot run, 


8 


vy 


stress, per aquare inc inch m tons. 
a On wood— 
tension; 
compression. — 
b. On cast — 
tension; 
. On wrought 
tension; 
tension; 


_ D. Ratio of ultimate resistance of mate- 


a> rial to the limited oe stress, 
the factor of safety. 
9°. Th 


ime employed in erecting the bridge 


from beginning to end of work. 


_ ments and 

time employed in 


f bear- 
“3 


Z: perial Technical School, Moscow, either direct, 


ns. W 


7 persons can feel an equal interest, and the — 


A. ‘Time employed in ebut- not know how to get this before the Society 


all parts and to put the whole 


total time. 


Cost of girders, platform, &c. 
cost, deliveredin pieces; __ 

ne cost of putting all parts together; vy 
cost in finished state, up to opening 


11°. Remarks and references. os) 
Commmunications may be addressed to Paul 


_ Panayeff, Professor of Civil Engineering, Im- 7 


3 
over the outer bar between the jetties were 
made, which showed 21.4 feet as the least 
depth to average high tide, and “only two 
soundings of that depth. This would give — 
fully 22 feet depth to ene tide, and 2214 feet to 
extraordinary high tide. . At Head of Pass the 
piv er has fallen 2 feet, and the river current is 4 


or Care of the Secretary”’ here. It is import- 
3 ant that such should be forwarded in time me to 


On 4th inst. I was present when 


very slack in consequence ; too slack to occa- : 
sion rapid scour in our nearly completed con- 
7 centrated channelthere. Had our works been © 
: as far advanced three or fear months ago, at 
. Head of Pass, as they will be two weeks hence, 
_ we would now have as as pagrus depth there as at a 


—Mr. Charles Paine of 


7 Cleveland, O., writes : 


_ * ** Tthink the smaller the committee, the 
‘better the work will be done, and with due — 
respect for the valuable labors of many of our 

distinguished members upon commit- 


4 


have done alone, and unencumbered by asso- | ar 
ciates, is the best and of value 
the Society. 

There are but few in which 


tees, I feel bound to say, that the work they 
2 Cc. Values adopted for limited, (working) 7 


careful study of a subject by one person who- 
is so interested, is of more value than any 
- discussion by an appointed committee, whose 
members are somewhatindifferent. It seems 
that this could be clearly shown by compar- — 
ua ison of the papers which have proceeded from — 
individuals, self-devoted to their undertak- 
ings, with those for which we are indebted to 
committees appointed by the Society. I do 


the best way ; but I would like to make a motion 


3 that no committee on any subject shall consist a 


— 


of more re than tw two, eee of f only one. 
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ee Equations, a Treatise on the Theory compound Interest at 6, % 8, a 10 per 
and Solution of —— —— John Macnie. cent.; measurement of Boards, Scantlings, — 


_ New York. 8vo. Van Nostrand. ee, ‘Timbers, Saw Logs, Cisterns, Tanks, Gran- an 
Algebra Self-Taught. W.P. Higgs. London. 


Corn-Cribs, Wagon-Beds; Time = 
“a 12mo. (Van Nostrand. New York.) $1. 50. Tables, Wages Tables, etc., also entirely 
—ae of Rome. John H. Parker. 0. new and practical Methods of rapid Calcu- | 


The Forum Romanum and the vie lation. Christian Ropp, Jr. Jr. 16mo.  Ropy 
Sacra. London. 8vo. Parker. $1.00. 


Architectural and historical Sketches, chiefly of Nature. Part Gravi- 
Italian. Edward A. Freeman. London. a ties, boiling and melting Points and chemi- 
a 8vo, illus. Mucmillan. (New York.) 108.60. - cal Formule. Part II. Table of specific 
Architecture. Illustrated Papers on Church Heats for Solids and Liquids. Part III. — 
a _-——Edmund Sharpe. No. 2. Cistercian Tables of Expansion by Heat for Solids and © 
a Architecture. Part I. General Plan (con- Liquids. ‘Washington. Smithsonian 
tinued), with Appendix. London. 4to,illus. Inst. . 
Spons. (New York.) $3.00. Specific Gravities, boiling and ‘melt- 
Interior Doors, Vestibules, Stair- a Points. First Supplement to Part I. 
cases, Ante-rooms, Drawing, Dining and Wasbington. 8vo. Smithsonian Inst. ce 
_ Bed Rooms, Libraries, Bank and Newspa- _ _ Divining Rod. Virgula Divina; Baculus 
per Offices, Shop Fronts and Interiors, > Divinatorius (Water Witching). Charles 
Plans, Sections, Elevators and Details. M. Latimer. Cleveland. 12mo. $0.50. | 
Aubourg. Paris. Folio. (Van Nostrand. Forest Culture and Eucalyptus Trees. 
86:05 wood Cooper. New York. Cubery. 
Art, ecclesiastical —-in Germany during the 
Middle Ages. Wm. Lubke, trans. from the Transportation, the American Sys- 
= by L. A. Wheatley. 3d ed.,illus. | tem of through —— as illustrated jn the 
Edinburgh. - (Van Nostrand. York.) Operations of the Empire Transportation 
$5.00. Co. Philadelphia. 12mo, illus. 


Beetles, British and foreign, containing a full metropolis—Surrey Side. 
Description of the more important Varieties. ary Report. London. 8vo. 17d. 
_ Ed. by William Jardine. James Duncan. r Geological Survey of Canada. Reports o 
London. 12mo, Bogue. Progress, 1874-75. Montreal. 8vo. Dawson. 
4s. 6d. Se Survey of Illinois. Vol. 6. Spring- 
Black Hills. Mineral We ‘Climate, Rain- field. 8vo, illus. (Van New 
Fall, and_natural Resources of the Black York.) $6.00. 


of Dakota. W. P. Jénny. Washing- Survey of Ohio. Vol. II. Part 
Bro. Nostrand. New York. ) Paleontology. Columbus. 8vo. 
0.50. 


America, illus, Hydraulics. On the Changes in Tidal Portion 
Botany. Th The Wi Wild Flowers of America, illus. 


of River Mersey, and its Estuary. James 
by Isaac Sprague, text by George L. N. Schoolbred; with Abstract of Discus- 
7 Goodale ; to be issued in Parts by 5 a sions. (Minutes of Proceedings. Institu- 
seription. Boston. Hurd Houghton. tion Civil Engineers.) London. 8vo, illus. 
ee Construction, Notes on —— Part II: ‘Industries. East London—W. G.Crory. Lon- 


Commencement of second Stage, or . 
vanced Course. London. 8vo. Rivinglons 


_ $2.5 

as 
 (Half-Hour Recreations in 
Natural History.) Boston. Each 12mo, 
illus. Estesd 
Iron. The American Iron Trade in 1876, 


Butterflies, British a complete Descrip- 8. Packard, Jr. 
tion of the Larve and Full- -grown Insects — ‘a 

of our native Species. James Duncan. 

_ Ed. by William Jardine. London. 12mo, 


illus.” Hardwicke d: Bogue. 4s.6d. politically, historically and_ statistically 
ee Remarks on the infinitesimal —— 


considered. James M. Swank., Philadelphia. 
Richard Abbott. London. 8vo. 16mo. Am. Iron and Steel Assoc. $2.00. 
_ Nostrand. New York. ) $0.50. Mechanics. Lessons in elementary—Introduc- 
_ Chemical Philosophy, Introduction to the = to the Study of physical Science; de- 

_ Study of—Principles of theoretical and — signed for the Use of Schools, Academies — 
Systematic Chemistry. By Wm. A. Tilden. and scientific Institutions. Philip Magnus. 
New York. 12mo. ‘Appleton, $1.50. With Emendations and Introduction by 

Civil Engineers Club of the Northwest. Pa Volson Wood. ed. rev. 
4 ‘pers read before the—List of Members and 
Brocco of Annual Vol. I. 
Chicago. Sal especially for Schools of of Gelence, 
Coal. Spontaneous Combustion in Ships. 


_ Engineers and Others. Alfred Colin, New 
Parliamentary Report. London. 8vo. 4d. York. 12mo. Appletons. $0.50 


Coast Survey. Report of Superintendent of | Moths, British—a complete Description of the ~ hd 


- a U. S. for 1873. Washington. 4to. ae; Larve and full grown Insects of our native © 
Govt. P rinting Species. James Duncan. Ed. by William 
Commercial Calculator, designed for the Use "i +. Jardine. London. 12mo, illus. Hard- 

of Farmers, Mechanics, Business Men, and Bogue. 28.60. 
Laborers, containing convenient and valu- Music, Theory of —, a practical Guide to the — 
able Tables, shcwing the Value of Wheat, Study of Thorough- ieee, Mermony sad 

_ Corn, Rye, Oats, Barley, Cattle, Hogs, Hay, _ = Composition. W. R. Palmer. New York. 
Coal, Lumber, Merchandise ; simple and Church, $1. 
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7 
Patents. An Abstract of reported Cases of the Dominion. Sandford Fleming, 
to Letters Patent for Inventions. J. M. Montreal. 8vo, illus. Dawson. $3.00. 
@oodeve. London. 8vo. Sweet. 188. Railways. Returns for 1875. Parliamentary 
Physical Geography. W. D. Cooley. London. Report. London. 8vo. is. 


Johnston. 128.60. — Rain. Tables and Results of Precipitation in 


; ysics, Elements of — or natura iloso- — os ain and Snow, in the at some Sta- 
Ph El ts of tural Phil R is the U. S., at St 
S = > Neil Arnold. 7th ed. Ed. by a ae in adjacent Parts of North America 


Bain and Alfred 8. Taylor. London. 8v and in Central and South America. C = 
illus. Longmans. 128.60. = A. Schott. Washin 
formation appertaining to the Use Filth Diseases and their Prevention. 
Iron for Engineers, Architects John Simon. Boston. 12mo, (Van Nos- 

Builders, compiled by A. G. Haumann. Be. trand, New York.) $1.00. 


Pittsburgh. 16mo. New Fresh Air in the House, and how to 


York). $1.50. secure It. James Curtis. London. 8vo 


a Public Works, Taternational Exhibit of Arti. 


cles of In tustry, Art, &c., at Philadelphia, Silk Industry in America, a History prepared 
in 1876. Sketch of the public Works in the > au for the Centennial Exposition. L. P. 
Netherlands. Q. C. Van Keikuyks. Haar- Brockett. New York. 8vo. Van Nostrand. 


Pyramids, Philetus, a Solution of the Mystery Steam. Some Notes on the Advantages of —— 


= 


which for 4000 years has shrouded the hy Steam expansively in Steam Engines, and 


a. ze great Pyramids in Egypt. Charles Casey. ow particularly in variable Automatic Expan- } 

| a he 3d. ed. rev. and enl. Dublin. _ Carson. * sion as effected by Rider’s Patent Expansion 
Og. Gy the Gevernur. _ Com-— 
of Mankina, being a Description of piled by John C. Fell. London. 8vo, illus. 
Characteristics, Manners and Customs of Spons (New York). $0.60. j | 
the principal Varieties of the ‘Human Temperature. Tables, Distribution and Varia- 
Family. Robert Brown. 4Vols. London. tions of the atmospheric Temperature in 
 8vo, illus. Cassell (New York). $14.00. the United States, Charles A. Schott. 


‘Railroads. Annual Report of the Commis. — Washington. 4to. Smithsonian Inst. (New 
sioners of Railroads and Telegraphs of “ork, Van Nostrand.) 
Pp 


- Ohio, for year ending June 3vth, 1875. Turnpike Roads, Scotland, Return. Par- 
liamentary Report. London. 8vo. 3d. 


- Annual Report of the State Engineer Water Wheels. Principles of Construction and 
Surveyor of State of New York, and of ifticiency of — —. William Donaldson. 
the Tabulations and Reductions from Re- London. 8vo.— Spons (New York). 58. 
_ ports of Railroad Corporations, for year a Weather Charts and Storm Warnings. ‘Robert 
- ending September 30th, 1875. Albany. 8vo. _H. Scott. London. 8vo, illus. King. 3s. 6d. 
a Wheels, a practical Treatise on the Teeth of | 
Railway. The Intercolonial — a historical © —, with the Theory and Use of Robinson’s — 
4 Sketch of the Inception, Location, Construc- Odontograph. S. W. Robinson. (Van Nos- 
tion and Completion of the Line of Railway trand’s Science Series.) New York. imo, 
wniting the inland and Atlantic Provinces ‘illus, Van Nostrand. $0.50. “7 
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From American Iron n and Steel Associa- on in ‘Tidal portion of River 

tion, Philadelphia, Pa. : Mersey, and its Estuary. James L. 

American Iron Trade in 1876, politically,  his- Shoolbbred ; with Abstract of 

torically and statistically considered. James sion. 

M. Swank. Philadelphia. 1876. Charles Latimer, Cleveland. O.: 
m Boston Boston, The divining Rod ; Virguia, 

City of Boston. Annual Report of Trustees Latimer. ‘Cleveland. 1876. (Copies for 


From Civil Engineers’ the Fr om John McGee, Marietta, O. : 
Northwest, Chicago. Ills.: Railroads of Peru. Collection of Reports, 
Papers read before the Civil Engineers’ Club be _ Contracts and Documents relating to the 

of the Northwest. Constitution of the Club, a Railroads of Peru. Arranged by Henry 
of Proceedingsof Annual — Meiggs Lima. 1871. (Spanish. 
Meeting. Vol. I. 1876. Chicago. Railroads of Peru Lima. 1873. 


From David M. Greene. Albany, N. Y. From Edward P. North, New York: 


Annual Report of State Engineer and sur- illustrating Blasts at 
--veyor of State = New York, for year end- (Wis.) Harbor. 
Sept. 30,1875. Albany, = From Paul Panayeff, Moscow, Russia : 


‘From Julius E. Hilgard, Washington, Description of scientitic Appliances for Study 
, a Report of Superintendent of United States | of mechanical Art in Workshops of Impe- 
= Survey for 1873. Washington. 1875. ate rial Technical School of Moscow. 1876. 


rom Institution of Civil Engineers, Philip G. Peabody. New York : 

London, England: ~~ hs Annu: al Catalogues of Columbia College, 1859- 

60, 1862-3, 1867-8, 1869- 70, 1871-2, 187 3-4, 

1874-5, 1875-6. 
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Annual Catalogues ot of Law School @ of Columbia Annual of ‘Buffalo Park ission- 
College, 1870-71, 1872-73. ers, 1870-5. Ruffalo. (5 numbers. 
Annual Report of President of Columbia Col Annual Report of Mercantile ‘Library, Phil. 
lege, made to Board of Trustees, June 2d, —>adelphia, 1875. 
Annual Report of Philadelphia Board of 
Catalogue of Officers, Alumniand other Gra- Trade, January 24th, 1876. (2 copies.) 
- duates of Columbia College (originally Bay State Transportation League—a Bill to 
King’s College), New York, from 1754 to incorporate the Boston & Chicayo 
to 1s70. New York, ‘Trust Co. Boston, 1874. 
College of Physicians and Surgeons. New | Massachusetts Institute of Technology, 
York. Medical Department of Columbia Eleventh Annnal Catalogue of Officers and 
ollege. New York. 1871, students, with Statement of Courses of 
Prospectus of Columbia College School of gtruction. 1876. Boston. 
Mines, 1867-68, 1872-738. Massachusetts Institute of Technology; An- 
Statutes «f Columbia College and its asso- nual Catalogue 1875-6. Centennial Exhi- 
ciated Schools ; permanent bition,—Ca alogue of Models, Instruments, 
Orders of Board of Trustees. New York. Samples, Papers and Drawings exhibited. 
1874. Department of Architecture: President's 
From George WwW. Plympton, New York; Report. Sept. 30. 1876. Boston. (4 numbers.) 
Hydraulic Experiments at Roorkee, 1874-5 Programme of 26th Mee ‘ting of American 
Allan Cunningham. Roorkee. 1875. | 
= From Joseph D. Potts, Philadelphia; sat 23d, 1876. Baffalo, N. Y. 4 
American System of through fast Freight Supplementary Return of a 2 


= Transportation, as illustrated in Operations ike and Papers, relating to North Simcoe Bail- “a 


-delphia. 1876. fests non oug sed a 
From Thomas P. Roberts, Pittsburgh; _ The American Iron Trade, a monthly Journal. 
Report of Recomaissance of Missouri River "New York, 1874. 
nl T. Guilford Smith, Buffalo, N. Y.: _ From Henry T. Walling. Boston, Mass.: 
Address of Alexander L. Holley. before Amer- Se ‘as of Dominion of Canada, with general 


Descriptions. Drawn, compiled and edited 
in Institute of Mining Engineers, at by H. T. W ailing. Montreal, — 


Annual Reports of Geological Surveys of In- John Ww hitelaw, Cleveland, 0 0.: 
- diana. 1869, 1870 (2 copies), 1872. 1873, = Annual Report of the Board of Trustees of 
= Maps accompanying Survey ‘of 1869. 


Washington Meeting, Feb’y 22d, “1876. Phi- don. 1875. 


Water Works of Cleveland. 1875. Cleve- — 


“ANNOUNCEMENTS 


MEETINGS. —The next slated meeting g of the Society ar and invited guests w wit be hae t 


Board of Direction will be hela W ednesday, ‘evening. rey 
October 4th, at 3 o’clock, P. the trans 


Pare RS ON ENGINEERING SUBJECTS, | giving 
action of regular business. 
of practice, or in discussion of perti-— 


The next regular meeting of the Society will nent theoretical questions, are desired from 
be held Wednesday, October 4th, at 8 o’clock members of the Soc iety; their comments 
Pp M., When ballots for members will be can- (whether or not present at meetings of the 

-vassed, a Uniform System of Railroad Ac- Society), upon papers published in Transac- 
counts and Returns ”’ considered ; selections __ tions, are solicited, and they are urged tocon- 
from the Secretary’ 8 correspondence — pre- tribute from note-books and other similar 
sented, and other matters taken up. 295 ahi records, whatever may bear upon the sub-— 

the of the Society, October jects considered, or refer to other practical 


18th, Memoirs of American Engineering, 
John B. Bonevery tice of engineering and its connection with 
ap Je 
= 7 kindr ed art and public affairs, on which papers 


rei aa are desired may be found on page 51, ol, I. & 


pot Twenty -fourth Mee ting 

- Society will be held Wednesday, November ‘ _ ILLUSTRATIONS OF Paprns presented for a 

“Ast, of Mention should be distinctly drawn in broad, 

the Board of on the aff. the sharp lines, upon white, smooth (not or 

Society, will be presented ; officers for the Ee paper, with perfectly (not . 

; ensuing year elected ; the Normal — Medal or grey) black ink, to a scale twice or thrice © ¥ 
greater than the print is to be; which in no -s 

should require folding in more one 


‘ awarded ; time and place of the Ninth Annual 
Convention fixed ; for members can- 


An tiaformel for members of the 


topics. list of subjects relating to the 
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in Transactions, should not exceed 9inches), | 
Shades are to be produced by variations in tm 


% size om spacing of black lines; no brush Extra Copres.—A member may order 25 

_ work or colors are admissible. Unless figures  ——— without charge, and as many more _ 

* and letters can be well put in, simply pencil desired at cost of paper and presswork, of 

them, leaving the engraver to insert them in — paper he contributes, by giving notice 


the 1 plate. seis put a scale upon each to the Secretary of the number — 


before the paper is printed. 
LIST) 


“ADDITIONS 


~ (Ch. Eng. Navy) Ch. of Bu 


‘of Machinery, 1 

CARTW HENRY. Mechanical Engineer, Philadelphia, 


Euonts,\ A. G. t Eng. ‘North Penn. 


4 
FLINT, CHARLES R. -Ealogio Delgado, Li 
Hoop, Ww ILLIAM. is 


Foxburg, Pa. 


an 
STRATTON, FRANKLIN 


| pia, Pa. 


Ass’t_ Eng. PR 


SS 


CHANGES AND CORREC’ rIONs. 


t Eng. of Docks, Duane street, tN. 


_Nicuots, WILLARD. AL. 


ork.. 


= @ 
— 
— e of Election. = 
6, 1876. 
— 
— 
— 
— Lucas, D. Jones [J.]...... —i i 
itm 
— 
— 
HH 


at. 
Society of fini 


PROCEED INGS. 


ES oF F 


(Abs as may t be of general int 


THE SOC IETY, 


stated meeting sles Society was held at 


_ Reading of ‘the ‘paper, “* Principles of tidal Harbor Improvement as 


applied at W imington, C by Clinton B. Sears, Engineer Corps, 
US A. ., Was concluded, and a discussion followed. | communication — 
from Louis Schermerhorn, of Chicago, relating to behavior ofa 
steam boiler during a blast: on a rocky reef in one of the northern lakes, 


was presented, and the remainder of the session spent in conversation. , 


Octoner 411, 1876.—A regular meeting was held at 8 o’clock p. M. 


iz The vote on admission to membership was canvi ssed, and the follow-— 
ing were elected : Members —John R. Scupham of San Francisco, ¢ ‘al. . 


Albert G. Warfield of F lorence, Md. ; and Junior—Frank W. Whit- 


of Great Barrington, Mass. 


Communications * from George WwW Bay ley of Port Eads, La.; 


they 


ina arles Paine of and Ps of Moscow, 
were re mon 4 i 


OF THE BO ARD oF DIR CT TON. 


stated was s held at 3 o’clock Pp. M. 
proposals for admission to the Society and preparation | of the | Annual © - 
= of the. Board were considered, and other routine business done. . 


The Librarian was instructed to report upon the state of the gis . 


Fz to recommend measures to increase its usefulness to membe TS. 


~ 


a * ae Selections from Correspondence, page 118. 
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, OTES AND MEMORANDA. 


_ Between the Art Annex Buildings and the depths of the seas near the shore and the 
Vienna Bakery stands a somewhat peculiar luminous ranges of the Hight houses, showing 
structure of brick, which contains the collec- a well protected coast. principal towns 
tion of models, charts, drawings and docu- are shown by gilt headed buttons. Thecoun- 
“ments sent to the Centennial Exposition by ! try is seen to be well covered by railway com- 
“ the Ministry of Public Works of France. The munication, and also to have a considerable 7 
building is in dimensions about 50 by 100feet, system of navigable waterways. 
7 is of brick in three colors, has an iron frame, 7 - The methods of road construction are fully 
is lighted entirely from the top through a described in the volume compiled by the e 
skylight, and is tastefully decorated in officers of the “Ponts et Chaussees,” 
+The construction o of this expensive building, Bn with their foundations, drainage sys- a 
; which contains nothing beside the engineer- tems, curbs, gutters and, ix fact, all accesso- 
felt in France on this subject, and also of the One ro: ad viaduct a and three road bridges are 
fa expectation on the part of the French engi- _ represented by models. The viaduct is that 
_ neers of a corresponding appreciation of their of Dinan on the Rance, 315.5 metres in length. 
efforts by the profession in the United States. [Tt has ten semi-circular arches of 16 metres 


4*- _ An engineer of the corpsof ‘ Ponts et Chaus- span and 1 metre thickness at the key. pon 


sees,’” M. Lavoinne, who is also one of the in- 
_ ternational judges, was in charge of the Ex- | 


hibit, and with his assistants gave a pleasant . 


and instructive reception to inquiring engi- 


The collection has” been made under, the 
direction the of Public Ww orks, by 


the great ane companies. an description 
hae been prepared and a careful translation | 
- made, which, in a volume of over 400 pages, 
gives in excellent English very full informa- 
: in reference to the exhibits, including | 
_ plans, methods and details of construction, 
names of engineers and cost of the various _ 
ee . The exhibits are systemati- rally 
classified and described under the ge..oral 
= of roads, railways, internal navigation, — 
maritime works, light-houses and beacons, 
elevation: and distribution of water and 
gpecial work of Mines.” 
_ As the best preliminary to the examination - 
of the w works of the « P onts et Chaussees,” there 
7 is presented a large painted map of France on 
a scale of = 330 506 With an explanatory octavo 
volume. This map shows the lines of com- 


4 munication comprising national and depart- | 


- mental roads, railways, canals and navigable 
rivers. It also represents the water sheds, 
the lines of maritime communication, the 


roadway is 41.3 metres above the canal pass- 
ing under it. The model in its general ap- 
pearance recalls the High Bridge over the Har- 
Jem river, New York. 
_ A handsome model in metal, with mirror 
water surface, represents the Bridge of Ar- 
cole at Paris. This is of iron, of a single 
span of 80 metres and a rise of 6.12 metres. 


ribs, each composed of an arch of riveted 
plates and a string piece of T iron united by 
spandrels of double iron. is strongly 

‘The Swing Bridge at Brest is also shown by 


‘% breadth is 20 metres. It is formed of 12 


ae a full model and a model of the turn-table 


towers, This bridge consists of two distinct | 
halves, which turn horizontally on piers and 


: when closed meet and are bolted to each other 


at the centre. The land end of each half is 


in the form of a chest, which holds the coun- - 


 terpoise weight. ‘The machinery of rotation 
and the arrangement for relieving this ma- 
chinery from he of the when 


stone semi- arch of 42 metres 
The centering of this arch is shown in model, 


_* A copy of this book has been already pre- 
= to the Centennial Commission of the 
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and was suppottea bya high central trestle. An set of models drawings 


The height of the roadway above the river >. _ shows the means taken to improve the naviga- te 
65.5 metres. tion of the Seine, the Youne and the Maine. 


Four iron “railway , bridges ¢ or or viaducts are The navigation between Paris and Auxerre 
shown. One of these consists of seven cast intermittent, and = 
iron arches of 60 metres span and 5 uw 
rise. The other three are lattice girders upon 
high iron piers. The spans are about 50 me- fixed continuous navigation has 
tres ona = | height of piers from 33 to 57.5 now been eecured, by the construction of 
- ‘There are also shown, astone two-track rail- 

- way viaduct of seventeen elliptic arches of 30 the locks and other constructions connected © 
‘metres span, and a high stone viaduct of with the ement of 
_ twelve arches of 22 metres span, the roadway 
being 54 metres above the rock below. © - yer or nti Seine has also been made © 
_ The viaduct of the Point du Jour provides free for a draught of over 5 meters from Rouen 

_ a bridge for foot passengers and carriages,and to Havre. This has been accomplished by 
above that a viaduct for the railway. The — ~ narrowing the channel by means = ‘stone em- | 
lower bridge has five elliptical arches of 30.24 | bankments parallel to the stream. ~ 
‘metres ‘om and the upper has thirty-one : % The entrance to the port of Bayonne at the 
semi- circular motes span. All mouth of the Adour is obstructed by a gravel | 
are in stone. ‘bar. Jetties have been constructed to con-— 
_ The details of the Paris terminus of the Or- _centrate the river flow upon this bar, and ap- 
leans Railway are shown. This depot covers parently have been measurably successful. . 
‘about 25 acres. Its main feature is theroof These jetties were built Sfteen years ago with 
i of the great = 51.5 metres span and 280. timber piles, but at the end of five years the 
= ™ tres long. The ribs are 10 metres apart, __ teredo had destroyed a Jarge portion of the 
and are of a combination of cast and wrought work. Iron tubes have now been substituted, 
onthe Polonceau system. sunk by compressed air and filled with 
_ Adescription is given, with tables of tests ton. It hasbeen found that open jetties—that 
= with various patterns, -of the different - _is to say, jetties whose stone filling is brought | 
types of steel rails adopted by the French up nohigher than 2 meters below the lowest 
railway There are also portfolios tide—are effective where the. old closed jet- 
: ties, with the stone brought up to the level 
and of the peculiar fea- of high tide, failed. (The tides on the 
tures of French railways. Light curves and 4 Atlantic coast of France rise and fall from — 


os of - the permanent way is very substantial. At the mouth of the Rhone, on the Medi- 

4 The government regulations provide for many terranean, repeated attempts to lower its bar 

_ details both as to construction and manage- having failed, a canal of 3 330 meters in length 

; ment. ~The block system isin use on various _has been constructed with a lock at its river 

lines. The speed of ove trains reaches end. The lock is 22 meters wide, and has 160 
or 55 miles per hour. hen meters length of chamber. The waterinthe 


grades are insisted upon and the construction to 5 meters) 


_ The French engineers claim that the con- canalis 6 meters deep. The lock gates are of | is 
ate ruction of their cars brings the relation of | rolled iron frames covered with sheet iron, so 
dead weight and actual load to the most favor- as to form a water-tight chest, which is ar- 
able conditions. ranged so as to give enough buoyancy to re- 
The passenger carriages: have four wheels, duce the weight and lessen the strain on the ~ 
except on the lines of one company, where 6— pivots. _ The water freely entering a part of 
wheels are used. First class carr iages have this chest makes this weight and strain al- 
seats for 24, second class for 40 and third ways the same, whatever the depth of water. 
class for 50 persons, ~ Cast iron wheels are- a The lock at the port of Dunkerque, 21 me- 
- notused. The establishment of a communi- . — wide and 59 meters long, is shown by a 
= between the passengers and the per- very handsome model in stone, wood, iron and 


sons managing the train has not yet been ac- bronze, 


complished. iron carrying a canal over a 
The locomotives have generally 6 wheels; river, is also is 48 meters 


_ the forward truck or “ bogie” is not used. Ms 
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_ Maritime works are illustrated by an atlas 
of the ports of France, by models of several — 
locks, and by drawings of the docks, basins A bridge of sc construction is built 
and constructions at several of the principal across one of the water-ways. It is either a 


‘ficial blocks on the 
tion of the waves. Savin 


At St. Nazaire, two — basins have been teing turned horizontally for the passage of 
- built, 720 meters long and from 90 to160  masted vessels, but only partially lifted for 
meters wide, protected by wooden jetties and _the passage of barges. 
entered by two locks. These locks admit The elevation and distribution of water are 
trans-Atlantic steamers, and are 25 meters in represented by drawings and models of aque- | 
breadth. One the other ducts, dams, reservoirs and pumps. The 


cost and durability, to the iron shen oes 
_ At Bordeaux, a basin of about 25 acres area 


is now in progress of construction. This will 
be surrounded by vertical quay walls 1 300 


meters long. depth of water in the ba- 


sin is to be generally 8 meters. The basin is 


pumps at Condé can raise 260 gallons per. sec- 
ond a height of 28 meters. The pumps are 
three in number and of vertical double oem, J 
cylinders, 95 centimeters in diameter, with a 
stroke of one meter, and are worked up to 9 or 


10strokes per minute; special merit is claimed 


for the peculiar clack valves employed. 


_ entered by two locks of different —_- * pumps are worked by five Keechlin turbines. | 


_ placed close together, the largest of which is 


‘The dams represented are those of the Fu- 


22 meters wide and 152 meters long between _rens, the Bau and of Mittersheim 


gates. 
largest steamers, will also be constructed. 


‘The foundations of the walls of the locks are 


_ perforated blocks of masonry, sunk by their 


A dry dock, capabie of admitting e a he dam of the Furens is 50 meters in 
h 


of rough stone masonry in Theil lime. 


eight, 
meters 


5.7 meters in width at the top and 49.04 © 
at the bottom. The dam is constructed 


own weight through about 15 meters of mud a plan is the arc of a circle of 100 meters chord : 


-toastratum of gravel. These masses of ma- 


 sonry were 6 meters wide, 9 metres thick and 
from 16 to 35 meters long, and each has one — 
or more vertical shafts. The mud was re-— 


moved from these shafts by excavation and 
_ by the use of centrifugal pumps when the 
underlying water forced itself up. - When the 

desired depth was reached in the gravel, the 
shafts were filled with beton. These blocks 


having been laid to form the walls of a rectan- 


- gle, 205 meters long and 57 meters wide, the 
interior space was excavated with the aid of 
pumps, and the invert of the locks laid 
therein on the gravel. The whole work is 
water-tight in all parts. The quay walis are 
built upon a succession of semi-circular 
arches of 8 meters span, which rest upon 


similar perforated blocks 5 meters square, 


sunk into the gravel by the same process. aa 


At the port of St. Jean de Luz, a mole is in 
progress, the foundation of which is partially 


and 5 meters ‘versed sine, faces” 


‘The dam of Bau is generally similar 


the above. 


The dam of the Mittersheim is 332 meters 
long, 9 meters high, 6 meters wide at top and 
37 meters at the base. — It is formed of pud- 
died earth faced with masonry on the water 
side. A siphon weir is in use here, which, 
by means of an attached tube, automatically 
regulates the speed of delivery in direct refer- a 
ence to the level of water in the reservoir. — 
The aqueduct of Roquefarom is shown 
models and drawings. It is 393 meters in 


length, 83 meters high, and 45 me bers wide at 


top. It has three stages of arches: the lower _ 
15 meters in span, the middle arches 16 meters 

span, and the upper arches 5 meters span. 
The work is built in stone, the water trough 


ne. ‘The number and condition of the light-— 


made with artifivial blocks. These blocks are — houses and beacons on the coast of ea 
composed of two parts of broken stone and - shown by a large volume with maps. 
one of mortar; the mortar being 1 cement to There are also drawings and models of can- 
2} sand. _ These blocks are made two months — delabra and of various kinds of lighting ap-— 
before they are placed i in the foundations .  paratus, and full working examples of inkpe, 


ove lens and appliances. Details are given | of 


The improv ements: at the port of Marseilles a 
are chown by handsome drawings and by ~ several of the lighthouse towers, some ine 


@ model. These improvements consist of 4 masonry and some in iron, 
extended basins and dry docks, one of which = The construction of the foundations of the 
is 141.5 meters in length. The exterior dyke light of Ar-men presented great difficulties. 
or breakwater is formed of natural stone in _ Holes were bored one meter apart upon a rock 
the ioe of the work and of ad large arti- ‘80 difficult of access and so constantly covered — 
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Ag that during a whole season only hibited ond conteln views of many of 
seven landings were effected and eight hours of © an principal works executed in France,including _ 


: ry. _ work accomplished, during which time fifteen a roads, bridges, railways, navigation and har- 


holes had been bored. The workmen were be bors works, canals, water works, light-houses | 


provided with life belts, and were sometimes public buildings. 
Ee swept into the sea. Galvanized wrought iron _ There is also given in documents full infor- 2 
bolts were fixed in the holes, and about hes mation as to the School «des Ponts et Chaus- — - 
masonry of small undressed stone, with very sees”? and the School of Mines. a 4 
quick setting cement, was laid. The workwas | The only engineering exhibit at the Cen- = 
begun in 1867, and in 1875 there had been 455 = tennial Exhibition at all comparing in extent oe 


- eubic meters of masonry built, and the w ok with that just described, is that of the Com- 

was 2.6 meters above high tide. During these — mission of the American Society of Civil Engi- 
nine years only 127 landings were made, and neers. Of course, a more extended notice of 
= hours of working time possible. The the French exhibit, and a fuller discussion of | 


cement first used was Packer-Medina, but the its various details, would bea most pleasant 

Portland has been substituted as better resist- task. 
ing the action of sea-water. b= oe ‘The suggestion is again made that France 


The officers of the Mines exhibit adetailed and her engineers have shown, by this 


_ geological map of France as far as completed, __ tiful collection, not only the high rank they 
and various documents, maps and instruments ~ themselves give to our profession, but also 
pertaining to their department. They also ana decidedly, a belief that American engi- 
exhibit an interesting agricultural map of neers would appreciate their labors and ae 
the showing the different cultures. as occasion occurs, this substantial 
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ANNOUNCE 


ing of the Board of Direction, will be held Society will be held Wednesday, November 
Wednesday, October 16th, 1876, at 3 o'clock —_ 1st, at10 o’clock a. mM. The Annual Report of 
-p.M., for preparation of the Annual Report the Board of Direction, on the affairs of the 


upon the affairs of the willbe ; Officers for the ensu- 


he held Wednesiay, October 18th, which ‘time and phew: of the Ninth Annual ‘Conven- 
“Memoirs of American Engineering,” a paper ‘tion fixed; ballots for members canvassed, — 
John B. Jervis, Honorary Member, will be other important business done. 
read, and advancement of the profession con- = An members of the 
sidered. _After the formal session, an hour — Society and invited nome will be had in the 


of the of 


River Bridge. (2 copies.) 
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-podying this announcement, and asking each 


Wee 
- Acircular has been sent to members em- works collected and sent to this library by 
es also for exchange with members and 
to state his preference as to time and place of others who wish complete sets referring to 
“4 the Ninth Annual Convention, say whether he | particular subjects. In order to gather material - 


will be present at the Annual Meeting, and if now considered but of little value, but of great _ 


he will join in the dinner proposed. Mem- — future importance in the history of the 


to promptly forward replies to the Secretary 
PAPERS ON ENGINEERING SUBJECTS, giving © way refer to construction or operation. 


ae who have not responded, are seca works of this country and a comparison of 


nent theoretical questions, are desired from Pmorocnaras ¢ or sentation 

_ members of the Society; their comments of the Society, each member has been re- 
(whether or not present at meetings of the | quested to furnish two photographs of him- a 
Society), upon papers published in Transac- self, of the usual card size, as a means of 
tions, are solicited, and they are urged to con- ; promoting social recognition and intercourse. 

- tribute from note-books and other similar 7 Those who have not complied with this re- 
records, whatever may bear upon the sub- quest arespecially asked to aid in making the ; 
_ jects considered, or refer to other practical — collection cn gp by speedily forwarding 
topics. A list of subjects relating to the prac- : 

tice of engineering and its connection with _ and date. 

kindred art and public affairs, on which papers 


are desired, may be found on page 61, vol. I. ‘THE RooMS OF THE Socrery are on the 
south-east corner of Broadway and Twenty- 


ILLUSTRATIONS OF PAPERs presented for pub- third street, nearly opposite Fifth Avenue 
lication should be distinctly drawn in broad, 7 ‘Hotel, and overlooking Madison es en- 
sharp lines, upon white, smooth (not “ egg” trance, 4 East Twenty-third street. - Mem- 


enameled) paper, with perfectly (not aan >  ecapealinindiaill those from out of town— 
or grey) black ink, to a scale twice or thrice ‘ are invited to make these rooms their head- — 


a 
greater than the print is to be; which in no -_Auarters. Appointments with other parties 
case should require folding in more than one one 


oe be kept here, and for such and similar 
‘direction, (i.e 


’ , the depth of plate, pee inserted _ personal matters re room may be had. 


in Transactions, should not exceed 9 inches). 20 _The following is from tom 


Shades a are to be produced by variations in a circular issued December 10th, 1872. _, 


i: and spacing of sie gt no brush «The Society should be of real and positive 
work or colors are admissible. Un a —_ benefit to each member ; that this in one way 
_ and letters can be well put in, simply penc ‘may result, the Secretary will endeavor to ob- 


them, leaving the engraver to insert them in experimental knowledge from exper- 
the plate. Always put a scale upon each 


ienced members, upon matters of practice, 
for those who request it; examine in the pub- 
Extra Corres. member may order lic libraries authorities upon special topics, 
copies without charge, and as many more as 
desired at cost of paper and presswork, of nd 0 
"any paper he contributes, by giving notice 
thepeperia peated. seeking engagement and those requiring en- 
DONATIONS TO THE LIBRARY. .—Members and to him the particulars, that such may be 
“e others are asked to contribute regularly tothe _ - brought together; and generally, all interested a 
a library of the Society, « copies of government ‘= are urged to aid in rendering the offices of i 
ie railway, cunal and other reports, — bi the Society a bureau of ' professional informe 
specifications, profiles, maps, photographs tion to its members.’ 
and like matter, making up the record of en- | Members thus commanding the Secretary 
gineering operations for the past or present, — are requested to state explicitly what is re- 
and to inform the Secretary where such may quired, and he will endeavor to execute their — 
be had. Duplicate copies are desired, for commissions with reasonable promptitude, 


transmission to foreign societies in return for without charge. 
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Pas PDERICK Box 147, Chattanooga, Tenn... Feb. 1875 
KENNeDy, James C. [J.]. Eng., Toronto Water Works, 
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merican Jyociety of 4 


INCORPORATED 1852, 


‘PROCEEDINGS Gs. 


MINUTES OF MEETINGS. 


“(Abstract of such, as may be of general interest to members.) 


18rH, 1876.- was held at 8 o'clock M. 


af, _ paper by John B. Jervis, C. E., of Rome, N. Y. _ “Memoirs c of Amer- 


ican Engineering” was read, and briefly discussed. remainder of 


‘the s session was spent in conversation. 
7 NoveMBER Ist, 1876. —The Twer enty-fourth Annual Meeting was scalled — 


Av., 
a 


to order at 10} clock M., President Greene in the chair; the follow- 
ing’ were present during the session :—Henry F. Walling, of Boston, and 
Nathan H. Whitten, of Holyoke, Mass. ; : Gouverneur K. Warren, of New- 
ay port, R. L.; Theodore G. Ellis, of Hartford and Nelson J. OW elton, « of 
"Waterbury, Conn. ; Charles H. Fisher, of Albany; William McAlpine, 
of Babylon ; ‘Thomas Kinsley and Charles C. Martin, of Brooklyn 
James C. Aldrich, Leonard F. Beckw ith, Charles ‘Bender » Henry D. 


q Blunden, Alfred P. Boller, Richard H. Buel, Benjamin 8. Church, F: rancis- 

Collingwood, J. James R. Croes, G. arren Dresser, Charles ‘K. 

i. ham, William H. Grant, Charles M. Harris, Alexander L. Holley, = 


Leverich, Thomas J. Long, Charles Macdonald, WwW illiam W. Maclay, 
re _ Charles L. McAlpine, , George S. Morison, James O. Morse, Willard A. = 
Nichols, ‘Edward I P. North, ‘W. Milnor or Roberts, John Schuyler, Julius H. 
Streidinger Henr y W. ‘Stuckle, Stevenson Tow le, ‘William E. orthen, 
_ Edgar B. Van Winkle and Edmund Yardley of New York; Charles E. 
Fogg, of Poughkeepsie ; ; Willie am H. Searles, of Rochester and H. 
- Wadsworth Clarke, of Syracuse, N. Y.; Robert H. Thurston, of Hobo- 
Lebbeus B. Ward, of Jer rsey_ City; “Mar artin Coryell, of Lambert- 
ville and Samuel H: Shreve, of Morristown, N. J. ; W illiam P. Shinn, of a 
Fittsburgh, Pa.; Charles Latimer, of Cleveland, O.; Mendez Cohen, of Pe 
Baltimore, Md., and Elmir L. Corthell, of Port J Eads, La. stim 
‘The ‘Annual of the ] Board of t Direction on the ant 
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eon n admission to membership was canv vassed, and the follow ing 
were dec fared elec ‘ted : —Member, Robert E. Pettit, of Philadelphia, P: 
and Junior, Horace E. Steve ens, of St. Paul, ‘Minn. 
‘The Society proe eeded to elect officers for the ensuing year; ballots 
taken, and the following declared elected : George Ss. Greene, Pre- 
side nt ; Alexi under L . Holley and Theodore G. E illis, ‘Ni ic e-Presidents ; 7 
Gabriel Leverich, secretary John— Bogart, ‘Treasurer J. James > 
Croes, W _ Milnor Roberts, William H. Paine, Matthias N. Forney and 
James 0. Morse, Directors, 
a di he Preside nt, for the Board of Cc ensors to award the - Norman Medal, 


made. report, that for reasons as state ed, no aw er for the current yé year had 


been made"; the he report wasaccepted. 


The Secrets tary wy made report c of circulars received | from members, relat- 
ing to place and time of the next Annual Conve ntion ; communications: 7 
from Messrs. Charles W. Howell and Caleb G. Forshey y®, were read and 

- remarks mi ade by Mr. Elmir L. Corthell, all of ‘Ne ow Orle: ans, and after. 

discussion it was determined to hold the Ninth Convention of the Society, 


that city, April 24th, 25th and 26th, next. 


oA recess was taken and the me eeting | ealled to order at 2 o'clock P. M. 7 
Re ports of committees were presented, and acce pte d as follows = 
Tests of American Iron and Steel: illiam Sooy Smith, Chair- 
man ona Gauging of Streams,” Theodore G. Ellis, Chairman ; on 
+Resistances of Railw ‘ay Trains',”” and on niform Accounts and 

of Railro: id ¢ ‘ompanies*,” m Shinn, Chairm: an 5 also of the ; 

Centennial Commission of the Society’, ” Theodore G. Ellis, Chairman, 
and of - Committee on Finance,” W. Milnor Roberts, C hair man. ‘= 

On the C ommittess on Tests of American Iron and Steel,” 
and on Resistances of Railw: ay Trains,” were continued ; the Com- 


“mittee on “Gauging of Streams’ was. also continued and J. James R. 
roes added thereto as C hairman, and illiam P. Shinn, Oc tave Chanute 


cand Fr rederick de Funiak w ere appointed ‘a Committee on “ ‘Unifor m 
Ae counts and | Returns of R ailroad ( 


ay Recommendations made in the: Annual Report of the Board of Direc- 
tion were taken n up, and the following were re eferred to the Board, with 


instructions to report to the Society what action is necessary in each case. 
_ #F irst. W hether at end of the current calendar year, the two publica- 7 
ti ‘ons of the Society,“ Transactions,’ and ‘* ‘ Proceedings,’ ms Ly “not. 


be merged into one, with otherwise substanti: ally the present a arrangement. 


Second. What provision should be made i in the ‘‘ Soc iety laws whereby 


it may get rid of an unw worthy member',’ 


ma Third. Should not the number of votes necessary to exclude a _candi-_ 


} date from membership be incre reased, either i in propor tion to the number 
of votes cast or of Members at the time in theSociety, 


* Page 154. Page 164. Page 155. 4A verbal report. e Page 157. f Page 156. 
« The other two members of former Committee were unable to serve. > h Page 142, Page 151. > 
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Head of Passes,” mouth of the Mississippi river, up to ‘October? 2d, 
and g gave a descriptive account, which was scusse 


NoveMBER 15th, 1876 stated meeting ws was hela at 8 o'clock P. 
a paper by Max J. Becker, C. E.,« of Columbus, O., on the Reconstruc-— 
tion and Enlargement of Cork River Tunnel” was read, and discussion 


‘followed ; the remainder of the se session was spent in conv versation. es 


The that at ‘the Bighth Convention, ‘reports 7 

ei. the Committee on ‘‘ Change of the Society’s Rooms,” and on ‘ Na- 
tional Recognition of the Society,’ ’ were presented and referred to the 
Board with power ; and that the following resolutions were, under the- 
By-Laws relating to the appointment of special committees also ‘referred 


is... Resolved, that the American Society of Civil Engineers will further, 


by all legitimate means, the adoption of the metric standards in the — 
office of Weights: and Measures at Washington, the sole authorized 


standards of weights and measures in the United States ; ; that the Chair _ 
appoint a committee of five, to report to the Society a form of memorial 
to Congress in furtherance of the object expressed ; ; and that the fore- 
= be submitted to the Society and voted on by letter ballot. cS an 
“Resolved, that a committee of five be appointed by the ‘Chair, 
toc consider the subject t of uniform accounts returns of ‘railroad 
The same were considered, and John Bogart, Roberts, 
rancis Collingwood and G. Leverich were a Committee 
“Quarters for the Society,” and William P. Shinn, Octave Chanute, | 
Charles Paine, ‘Mendez Cohen and Frederick de a Committee 
a “ Uniform Accounts and Returns of Railroad C ompanies.” _ 


a OcrosER 18th and 25th, 1876. —An adjourned meeting for preparation 
of the Annual Report of the Board ‘on the affairs of thet Society,” tobe | 
oY presented at the Annual Meeting, w was held each date. 


NoveMBER 4ru, 1876.— meeting of oar unde Art. t. V of 


r of committees on thee wy on Fis ina nce, “was 


+The President subsequently appointed Committee on Finance, W. Milnor Roberts, Theo- 
G. Ellis and William | H. Paine; and Committee on Library, J. James R. Croes, John Bogart 


— 
— 
ts; — 
R. 
| OF THE BOARD OF DIRECTION. = 
Ns 
i 
ty, 
— 
— 
in q 
— 
4 
th | — 
— 
1 
1- 
36. 


- 


on mittee and the. Secreta ary ; on Nominations 
4 for Membership, ’ and on ‘Fitting up and Furnishing the 
Rooms,” the President, Secret tary and Treasurer ; on “Qui arters for the 
Society, John Bogart, Milnor Roberts, Francis 


‘Gabriel Leverich an and Ww E orthen ; ; and on ‘Officers’ Recep- 
tions,’ Gabriel Leve nich, Bogart, and Francis C 


| 


ANNUAL REPORT OF THE BOARD OF ‘DIRECTION, , 


ACCEPTED NOVEMBER Isr, 1 876. rai 


The Board of compliance w with XII of the Con-— 


stitution, , herewith presents a ‘ Report | on | the affairs of the Society, — 
embracing the Re port of the Treasurer” for the year ending 


Oc 
On November : 3d le ast, , the membership was— i 


q Fellows, 72—of whom 11 are Members and 1 Honorary Member—leaving 60 
Honorary resident, 2— non-resident, 4—total....... 


484 


_ Fellows, 70—of whom 10 are Members, and 1 Honorary Member—leaving. . reteeeees Bo 
‘Total ‘now connected with the 


On ieee 3d last, the number of proposals and applicants for admission to the Society 


- The number of proposals and applicants during the year was. ee 

Of this number 2 we re elected as Cor responding Members, 50. as 


Members, 20 as Juniors and 2 as Fellows ; ; 4 were laid on the table or 


withdrawn, and 6 are pending, 


‘= 

Special Committees were appointed as follows on Revision of the 
Constitution,” the President. W. Milnor Roberts and John Bogart | 
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Members, 40 Members , 18 Juniors and 1 ‘Fellow elec ted during 
is year, have qualified. 
s The increase during the year has been— 
admitted, 44—2 Associates and 2 Juniors became Memb 


ee Associates became Members 
2 Fellows Geceased, less 1 ac 


meetings of the Society were held year, one of which 

Ww as the Lighth Annual Convention, and o one- —a stated meeting—held. as 

** officers’ reception ; 10 were regular” meetings, at which ballots 


™ for members were © canvassed and other business do 1e, and 9 w ere “ stated” =] 


- meetings when papers were read and discussions had upon engineering 
Since removal to these rooms, May 1875, all meetings of the Society 
here, except the Annual Meeting, have been in the evening. 


remote from this point, it gener a on 
if the meetings were > held during the day. a mt 
~ ‘The e meeting on Decembe 
‘tional meeting or offic ers! rect eception,’ "at whic th amember g gave a colloquial 


lecture and discussion followed ; refreshments ' were se nil and the in- 


ee 11 sta ited and 3 spec cial coaiual of the Board 1 were held during — 
year, generally for examination into the qualifications of candidates for 


15th: was held as as a soe conversa- 


the application o of the Socie ty funds and similar general 
business of the association, 
Eighth Annual Convention was held in in Phi ladelphis 1, June 13th, 
4th and 15th, accompanied by brief excursions to a few points of inter-— 
es in ‘the city, and a trip ove er ‘the “New York & adelphia Tew 
al Line” to New x ork and return. Attending members | shad also opportunity 


to ‘visit the Tntern: ational Exhibition. © ‘Three sessions were » held—one a 
business session, under addition to Section 1, By-laws, concerning Conven- 


tions, adopted F ebruary 2d,—minutes of which have appeared in ‘Pro- 
ceedings. J The attend: ance of engineers, mem mbers and others, from here 


and abroad, was gre ter than at any ‘meeting of the Soc 
Ase at the preceding Convention, under tules adopted De cember 2d, 


1874, a list of topics to be considered with reference as. to Papers sand 


Reports t treating thereon, published ‘din Transactions the preceding year, 


was duly submitted to member TS: the were called in regular 
and but short papers re sexe 


in Tr ansactions ; 


q ¢ 
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Juniors, 18—less 2 became Members and 1 deceased...... 15 4 
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Papers were presented to the Society during the year as as 


Description and Results of hydraulic Experiments with large at Mas- 
sachusetts, in 1874. Theodore G. Ellis. 
sinctinee of Steam Vacuum Pumps. J. Foster Flagg. 
4 Note on the Resistances of Materials. Robert H. Thurston. | 
L. Lefferts Buck. 


_ Verrugas Bridge and the Method of its Erection. 
The practical Determination of Strains in the braced Arch. | een DuBois. 
f ‘Discharge of Water in Jets and Long Mains. . Galen W. Pearsons. 
| Note s and Suggestions on the Croton Water Works and Supply for the Future. y 


‘Schur 


‘Theory of continuous Girders in Relation to-Economy in Bridge Building. = ‘Charles 


Note on the Resistance of Materials, as affected by Flow and by Rapidity of Distortion. ; 
_Fac-Simile Telegrapby. Robert L. Cooke. 7 
4 A Water Conduit under Pressure. John T. Fanning, - 
7 History of the Lehigh Coal & Navigation Co, and its Works. Robert L. Cooke. 
Determination of the Resistance of Railway Trains. Robert H. hurston. 
— Reconstruction and Enlargement of Cork River Tunnel. 1. Max. J. Becker. © 
ae 
Memoirs of American Engineering. John B. Jervis. | ao 


q Dams for Reservoirs—shall they be of Earth or Masonry ? William J. McAlpine. ie, mT 


Connected segmental Marine Boilers, a Demonstration of the Principles of their Construo- 


4g Railroad Accounts and Returns. 18. William P. Shinn. 
a Qualities of Iron and Steel. William Metcalf. . 
Acheap Transfer Table. William P.Shinn, 
Gauging of Streams, a special Case. David M. Greene. 


Cut- Offs on the Mississippi River, their Effects on the Channel, above and below. Oaleb 

ing Masonry in cold W eather. J. Dutton Steele. 

: Compressed Air Locomotiv es. J. Dutton Steele. 


Principles of tidal Harbor Improvements, as applied at Wilmington, Cal. Clinton B. 


‘Sears. 


_ Reports w wae mi ade to the e Society during me Si ane time, as follows 7 


Annual Report of the Board of on the Affairs of Society, for ending: 


November 34,1876. 


Award of the Norm: al Medal. Julius 


— On Tests of American Iron and Steel (2 reports). W. Sooy Smith, Chairman, Be ' 
On Change of the Society’s Rooms (2 reports). John Bogart, Chairman, 
% On Time and Place of the Eighth Annual Conv ention. G. Leverich, Cui 
On Organization of a Benefit Society. iliam E. Worthen, Chairman. 
On Policy of the ciety. Alexander L. Holley, Chairman. 
4 On Securing a National Recognition of the Society. W. Milnor Roberts (for Committee). 7 
4 On Uniform Gauging of Streams in Connection with Observations of Rainfall ; and mn. 
3 On Failure of Dam at Worcester, Mass. _ Theodore G. Ellis, Chairman. a 
3 On Form, Weight, Life and Manufacture of Rails. Ashbel Welch, Chairman. - 
. On Nomenclature and Classification of Masonry. J. James R. Croes, a. 


On Resistances of Railway Trains. Willis am P. Shinn, 

On Technical Education. Henry R. Worthington, Chairman. 
Discussions were had on many of these papers when 
‘before the Society ; also on the f fo subjec ts : — 

Design and Erection of the Exposition Buildings. at. 


4 


Engineering Questions considered in the Location and Constrvction 1 of the New sai k & 


Improvement of the Mouths of the Mississippi. _ 


‘Levees as a System of r _— Low: Lands. 
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_ “Metric System of Weights and Measures. 
Overland Telegraph to Europe. 


Progress of the Jetties at South Pass of the Mississippi. E. 


Waves of Translation that Emanate from a submerged Orifice. 


‘Many of these papers, reports : and discussions have been ne in 


the. Journal for the current year ; also these papers: presented last y ye ear: 4 


Notes on the Improvement of the Mouth of the Mississippi. ww 


Milnor Roberts. 
‘Levees as a System of reclaiming Low Lands. George | W. Bayley — 


Referring to the list of papers presented to the Society which were 


unpublished at the date i last re port ; of these, the following were e pub- 
lished during the past ye: 


1ents on the tensile Strength of Steel Wire. Thomas C. Clarke. | 


Levees as a System of reclaiming Low Lands. George W. R. Bayley. a 


The fol lowing g was omitted fre from the] list : 


Construction of a River Wall at Foot of i al street, N. R. William A. Radenhurst es 


And the followi ing presented and not. }and not published during this y are 


Efficiency of Steam Vacuum Pumps. J. Foster . .November 3, 1875. 
The practical Determination of Strains in the braced Arch. A. pny 
Memoirs of American Engineceing. B. 1, 1876. 
Fac-Simile Telegraphy. Robert L. Cooke. — 
A Water Conduit under Pressure. John T. Seenien = 


and Enlargement of Cork River Tunne Max J. Becker. 


History of the & Navigation Co. and its’ Ww Works. Robe rt 


4 -Connec ted segmental Mar ine Boilers, a Demonstration of the Principle 8 
of their Construction. Charles E. E May 17, 1876. 
Transter Table. William P. Shinn.. 5, 1876. 
‘Principles of_tidal H arbor 2s applied at W ilmington, 


In addition to these are several reports of Committees, upon a num Ps 
ber of subjects, which still are unpublished, 
During the year the Journ ll of the Society has bee 


monthly at a cost, for at copies ei each month, substi untially 
¥or printing.... 
illustrating . 


as follows 


covering “162 p: ages. There are, 1 of tabular ‘tol 


and 1 lates and 41 _wood- cuts ; also 5 fol ling plates in 


— Proceedings, V ol. , page 307. 
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or $3.35 per page, which it will be seen is within the original estimate.* 
| _ These 656 pages do not include 17 sheets of plates and 1 ‘‘inset” of ‘ a. 
tabular matter equivalent to about 100 additional pages. For the year, 
— 


{ 
The Pre oceedin Qs contain in addition to the reports 


List of Additions to Library and Museum. 

Lists of Members, with Addresses, Changes and Corrections. 

List of new engineering and technological 

Memoirs of deceased Members. 
% Notes and Memoranda. Snort ar ticles 0 on— . 

Br and Bridge Foundations. mee, 
Centennial Commissio 1 of the | Soc. 

Compressed Air Locomotive. 

Determination of the Resist: unces of Railroad 
= Disch: of Water from Jets and in long Mains. 

Fall of an Iron Bridge. 
Jetties at South Pass of the Mississippi River 


Laying Masonry in cold Weather. 

Metric System of Weights and 

“Sele ‘cting Papers to be published. 


Sketches of engineering Exhibits at the Interna national Exposition. 


“ 


Tests of Americ an Iron and Steel. 


Proceedings of the Board of Direction and of the Society. | 


Statement of the Finances of the Society. 


i IV of Transactions and Vol. I of Proceedings ¢ ‘losed with the 
Dece ember _munber, and an Index and Title Page for each has been 
issued. The Index for the latter has been made full and specific, with 
the view that members who have not a file of Proceedings mi ny te thereby 
_ know what topies are are treated therein. x. similar topic: al index of the 
first five volumes of Tr: ansactions is in prep: wi ation, to be issued “pro- 
_bably with December number. Henceforth it is proposed to begin and 
close the volumes s with the cale ndar year. 
A List of Me wien of the Socie ty, with their addresses, was issued 7 
| 
When it was determined to print papers and other matter of ‘enmneet _ 
“to members, monthly, the present form of public ation was adopted 7 
amely, papers and ‘discussions thereon to appear as Transactions; 
minutes and announceme nts of mee tings, lists of new se ientifie and ° a 7 
gineering works and of donations to the library | and museum, re eports._ 
from the Society to member rs and simile ar matter, to appear as Proe eed-— 
Ings; to be arranged and | paged se parately although issued under 
over. This involve an incre: ased expense, and causes muc h confusion 
it) is suggested whether, at the end of the current calendar | year, wii 
~ volumes of both issues will close, the two publica ations should not be- 


merge into one, e, with otherwise substi untially the present ar rangement 


as to form 1 of page a and style of print. them o 


the c courtesy of Mr. iiliam E orthen, of the com comm, of expe 


a 
— 
| be 
the 
— 
— 
— 
as 
— 

— 
— 
= 

4 
— 
— 
— 

— 


the courtesy of F ‘rederick Brooks, t the “Metric System of W eights 
ont out. It is hoped 
‘that eee pease will be follow wed, and reports of e nginecring works 


or operations thus distributed among those of the profession who value 


During the past year, the Library has continued to iner crease, mostly _ 
as before, by the contributions of members and others interested i in its 
th. There have been added i that ‘time 


plans, drawings and charts.... 
4 These do not include magazines and papers contributed to the Society 
by publishers or received in exch wnge for the Journal, as follows : 
— 


Annales des Ponts et Chaussees..... Quarterly aris 
y 


London. 
¥ 


‘Philadelphia, 


London. 
New York. | 
Washington. 


_ American Architect and Building News..........++. 
Army and Navy Journal WOGKIY, 


Builder 
s and Engineering Journal..... 


Chicago Railway Review. . Chicago. 
Commissione rs s of Patents Journal... .Semi- “Weekly. London, ne 


London. 


Engineering ing Journ: New fork. 


Ww Weekly, Philadelphia. 
Telegraphic Journal and Electrical Review. .Semi- Monthly, London. 
Van Nostrand’s Eclectic Engineering Magazine New York. 


‘The following are subscribed for : ee 


‘Allgemeine fur Deutschland... Weekly, Leipzig. 
Paris. 
London, 
Scientific American, with Supplement.......... 
United States Official Postal Guide...........eeeeeeeeeees 


— 
‘ 
iim 
— 
> Journal of the Society of Arts... 
7 a Monthly Record of scientific Litévature.......... 
Official Gazette of the United States Patent Office 
— 
| 
— 
t 
a an — 
— 
3. 
4 — 
- 
— 
— 
— 


official in more or complete, o ‘the following: 


associations: 


American Iustitute of Mining Engineers 
Architecten und Ingenieur Verein Zu Hanover .. ° 


....Chicago, 
Washington. 
Willet’s Point. 


Institution of Engineers and Shipbuilders of Scotland........ ce 
Institution of Meehanical Engineers... Birmingham, 7 
Institution of Mining and Mechanical En 


Oesterreicher Ingenieur und Architecten Verein . 
Royal United Service Institution............. es 
Sachsischer Ingenieur und Architecten Verein. eee 


og 


...- Paris. 
following associations arranged ith the 


Bociety, but their are not yet: received : 
a Russian Imperial Technical Society . 


Including the Seri als received during ‘ee year, and making altogether | 
60 unbound v ‘olumes, the present state of the Library is nearly as ‘follows 


Books unbourd and | pamphlets. 
Manuscripts .. 
Maps, plans, drawings and aes... 


Photographs and engri avings. 
Models and sce 
Contributions to the Library and Museum, through the ‘Centennial 


Commission, also: are not included ; such are still in Philadelphia. These 


comprise a a large and desirable collection | of drawings, maps, photo- 

graphs, models, reports and other books describing and illustrating Amer- 

ican engineering; from members of the eels and others residing here, 


‘list of all donations iach will be prepared, and proper acknowledg- % 


"ments 1 made. 
the Austrian Society of Civil Engineers, Vi ienna : 
"The collection now on exhibition in Philadelphia. 


From Mr. Beloe, England : 
the Chilean Commission : 
The Chilean Country. Vol. I. 


4 
— 
— 
= 
| 7 
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= iners of Prussia. 
a 


Deby, Belgiom : 


Cc 
Anonyme.” 


From Mr. Dredge, E ngland : 
Official Report of Vienna 1872, to (4 Vols.) 
Drawings relating thereto. (1 Vol.) 
M. Fyrnie, Netherlands : 


Collection of Photographs of in the Netherlands. 


First Congress of Italian Engineers and Architects at Milan. (Vol. I. 


M.Krupp,Prassias 
aaa Collections of Photographs of Artillery and of Drawings of Railroad Material. 


From M.Lavoinn, France: 
be Collection of Drawings Ecole des Ponts et Chaussées ”’ in France. a 
From M. Malheiro, Portugal : 
Collection of Maps of Portug al, 
M. Schaar, Belgium : 
Railroads of the State, Transportation, Telegraphy, Marine affairs, etc. Report to. 
Legislative Chambers by the Minister of (Vol LL) 
From M. Van der Hoewen, Russia : 
Mp of ‘St. and Moscow Railroac 


neg Ity Ww vill be seen that the tithe ary of the iii is growing steadily in 
volumes, and i in value as a source of information to members and others — 
seeking knowle dge « of engineering theory and practice. e. Its usefulness: 
will be greatly ine reased by a complete catalogue of - subjects ¢ and authors 7 
_ and an arrangement whereby any w ork re quired 1 may be readily found. 
—_—s a catalogue has | been for some time > in preparation a and now is 7 
nearly complete. The pla m 1 adopted is after what is known asthe card 
system : the general and partic ular title of the work, author's name, 
—_ seription of sty le, donor’s name (if the work is donated), shelf and case 
numbers are for eac h book, treatise, or author, wr itten upon a card; 
these eards are to be arranged alphi abetically in suitable cases. Under 
‘such a a system, additions or changes in the catalogue may be easily and 


we promptly mi ade, and the fullest information given regarding any ‘contents. 


contains mi: 3 yapers, als, anc 1er 
Libr: ary -ontains many volume: of papers, journals, and other 
a serial works, Be ts of reports, pamphlets, and the like, more or less com- 
at plete, which should be bound, to preserve e them | as well as to fit them for 
realy use, Being almost entir rely collec tion of works donated by mem-— 
“9 bers and lenin: ‘it necessarily. lacks important books of reference more 
or less required by members who here investigate any special eubject. 
The Board, therefore, would again ¢c: all attention to a suggestion ina pre- 
ceding report—‘* Whether certain specific proportion of the Society 
™ income should not be set apart and appropriated to the } increase and 
mi uintenance of the Library ; to bind in subst vntial ‘style Teports, pam- 
Day 
phiets, serials, ‘and other works requiring it, and to pure! 1ase standard 


books of reference” 


Phe x need and scope of an n American engineering library has been, ae 
some extent, set forth in are port on Founding a an Engineering Library 


‘and Museum,’ ’ presented April 2! 5th, 1875, to w hich reference ‘is here 


zs and Photographs from works and manufactures of ‘Société 
— 
vr. — 
ion. 
ton. 
4 
jon. 
am. 
— 
nna. 
don. 
aris. 
the 
yurg. — 
ws: § — 
2128 
685 
nial 
nese 4 4 
ner- — 
— 
fol- — 
— 
ete 
q 
— 
— 


: made, * * With care on the part of each member of the So 
= “nish o one or more copies of each tres tise, repor t, map, or yr record 

of engineering operations, present « or past, there will soon be in these 


rooms much that otherwise could not be had, and which will become 


There are in the Librar y many duplicate opie ; itis , proposed that 
when. the catalogue and a arrangement are finished, a list of these as well 
as of numbers or volumes | required to complete sets in the library shall 
be sent to members, and to ask _ exchange of one e for the other , page fe wall 
The use ofa library of the Society will be restricted to— resident 
r 
members | and non-reside Dis, oce asionally visit New York, unless 
“means be taken, under nec essary restrictions, to send works to those who 
‘ desire it, or here to mel examinations for them. - That by some such 
_ plan it 1 is feasible to render a library of this character, of great value to_ 
members remote from the centres of literary and professional know le dge, 
believed, and full consideration of the matter by the Society with a 


view to elaborate such a plan, is commended. 


a Thanks of th the Society are due to members by whose contributions this 
has been formed ; ac of 


ance the Ww have are to by 8 seekers rs 
ig The Board of Censors to award the Norman Medal male report at the 
ai jast Annual Meeting, whereby a paper entitled “ Descriptions and Results 
Hydr: w with large at Holyoke, Mass., in 


rd to call again attention to “he desirability o of a pend 
condi ti ons of award of this m be » SO that papers read 1 before the 


Society dur 
gs refer 
eligible for the prize ;’ ;’ as referred to in last report. — iy 


iti 
‘in 


ng the year, as well as those specially prepared for competi- 
» 


tion, m may be In 
aa. Committees at the | beginning of the p: ast Soe iety y year, char —— with 
‘ the examination of special professional subjects, were as follows: 
On «Tests of American Iron and Steel,” appointed June 6th, 1 
_W. Sooy Smith, Chairman. nan. This Committee made report at the pn 
3 Meeting and the Annual Convention, | and. was continued. pee ee 
On the “F orm, Weight, Mi anufacture, and Life of Rails, ” appointed 
- May 2 25 2d, 1873 “Ashbel Welch, Chairm: an. This Committee made final 
rey ‘eport t at the Cony and wen was discharged. 
a. On the ‘‘ Means of Averting Bridge Accidents,” appointed May | 22d. - 
1873, Ji umes B. Eads, on. Signals,” appointed 


(=. - Je 16 16th, 1874, James Dutton Steele, Chairman. It was stated at the — 


= Proceedings. Vol. I, e310. +» page 224, 
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Annual Convention that since reports were made, and during Set spa: 

preceding, these Committees chad taken no action, and they were dis- 


Committees for this purpose were appointed during: the 
On the Nomenclature and Classification of M: ysonry,” J. James R. 
‘Croes, Chi airman, ordered December Ist, ‘to investigate | the varieties of 
-nomenck: and dd: wssification used in different parts of the United 
States, to designate the several kinds of stone-cutting and ‘Masonry 
1 and the tools employ ed in such work, and also the corresponding terms 
. used by French, German and English writers on these subjects ; ; and to- 
inquire into the possibility of uniformity of practice in 
nomenclature and classification.” Committee made at the 
Annual Convention, and v was continued. 
On the Gauging of Streams, ” Theodore G, Ellis, Chairm: mn, ordered 
December Ist, ‘toi inquire into the feasibility of tblishing a uniform: 
; method of gauging of streams and viv: ers of known water shed, in connec- a 
“tion with observations of rainfall,’ empowered to ‘request the co- 


operation of the Smithsonian Institution and the Franklin Institute in 
the matte This: Committee made 1 ‘report at the Annual Convention, 


American Engineering at the Centennial Exhibition,” ‘Theodore 
4G. Ellis, Chairman, , appointed T December Ist, ‘‘ to prepare m memoirs and 


to arrange for the exhibition of plans, mode Is, and specimens showing 

the progress in this country, of engineering in its several | branches.” 


anc 
‘This Committee was — in number, and under the | name of the 


“Technical Educat jion Henry R. W orthington, Chainm: an, ap- 
pened March Ist, ‘‘ to confer with a Committee of the American Insti- 
tute of Mining Engineers,” ‘to presert the e subject: of technical educa-_ 
tion: for discussion by two associations, at the Ce ntennial.” 
Committee made ‘report at the Annual Convention, and the disou 


‘his 


was had in Hall of Franklin Institute, June 19th and 20th. aes oe 
ois On “Failure of the Dam at Worcester, Mass.,” Theodore G. Ellis, | 


Ch: virman, , ordered May 3d, to examme and report This Com- 

mittee at the ui ual Convention, and was urged. 

ordered Mey examine and thereo1 

at the Annual Convention, and was 
On “Uniform Accounts and Returns of Railroad Companies,” 
Ww illiam P. Shinn, Chairman, appointed August 16th, to consider the — 

subject. A report from this Committee is expected at the Annual 


The following Committees of the Society appointed for special, _— 


not strictly professional work, are here to. 
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“Plan for the Incre ease, Maintenance ai Preservation of am 
‘engineering Museum,” appointed July 2d, 1873, Julius 
Adams, Chairman. At the Annual Convention, this Committee, not 
having made report since May 12th, 1875, was discharged. 
On “Securing a national R tecognition of the Society by | federal 
Charter o or otherwise,” appointed June 3d, 1874, seorge 8. Greene, 
Chairman. A re sport was presented at the Annual Convention, which 
was referred to this Board, and the Committee was discharged, 
On Organizing, a Mutual Soc ‘iety,” William E. W orthen, 
4 Chairman, appointed October 20th, 1875. _ This Committe ee made ‘report : 
t the Annual Meeting ; its duti nary Sth, 
at the Annua eeting ; its duties ceased January 5th. 
Policy of the Society,” ” Alexander Holley, nan, 
June 8th, 1875. Committee made report at the Annual» 
Meeting, : and its d duties ceased. 


; a At the meeting, , April 7th, 1875, the follow ing was made an order of 
business at the Seventh Annual Convention : 

a Resolved, That a Committee be appointed to investigate the feasibility of organizing the 
_ Society—as a whole or by voluntary membership—as a Mutual Benefit Society to aid and 


The resolution was and d adopted ; a Committee 


« subsequently appointed, W illiam E. W orthen, Chair man, WwW which 1 ‘reported 
at the Annual, Meeting, and in compliance with its recommendation, | 
each Member a and was asked by cireul: ar whether hev would 
a member of a “Civil I Engineers’ | Insurance League,” formed on a basis. 
forth in the report. The replies we were canvassed Januar bth, , and it 
announced that 59 would join the League, and 62 would As As the 
. ‘Committee y was ‘ of the c opinion that the organization of such ¢ an associs = 
‘tion should not be made” with that an 100 persons, no further action 
Witl ith a view to aid in a proper of American 1gineering 
progress and tice at the Centennial Exposition, ,a C jommittes;. 
Beene G. Ellis, Chairman, was appointed, at the Annual Meeting, 4 
to consider the subject and take as might seem desir: 
Others were added to the Committee, 
of the American Society of Civil Engineers, 
2 plan was determined whereby —first, engineers who were or had _ 
been in charge « of important, novel or interesting works, r ailroad, canal E 
and other public corp orations, and especially builders manufactnrers. 
willing to make their works known, were urged to present such speci- . 
models, plans and -deseriptions as would give to 
visitors 1 at the Exposition an adequate waa correct idea of engineering 
progress and practice >in ‘this country, a and to exhibit the same either 
in groups or under the general classifies ation ; and second, a secretary 
was in attendance during the Exposition, to. giv e such detailed informa- 
= tion, as by an inspection of the models, plans, &c., visitors were led to 
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§ub-committees were appoin ted on vilroads and Rolling Stock ; 


‘Bridges : and Bridge Construction ; Water Works ; River and Harbor Im- > 
provements; Canals and inland Navigation ; Hydraulic Motors and 
Machines ; Foundations and Masonry ; Survey ing, Geodesy and Land- 

scape Engineering ; Sewerage and Sanitary Engineering ; Light-Houses _ 
4 and Signals ; ‘Steam Engineering ; Metallurgical Engineering ; Gas Engi- 7 
neering; Mechanical Engineering and E lectrical E ngineering, oh Cor- 


respondence | and Circulars ; ; Rooms and Representation ; Arrangements 
The Commission secured in| in the Main] Building, ample s space for 
office, with room for the display | of maps, drawings, photographs and 
-models, and by y courtesy of the American Institute Mining F En- 
gineers, the privileges of an Office and meeting- room were had with a 
4 similar Commission of that association, at 1100 Gir ard street. ee 
yer Steps were also taken | to have “memoirs prepared for publication, 


setting forth the progress and present state of the several branches of 


- tributed to he suecess of this undertaking, the thanks of the Sesiaky are 
vow 

= The Board takes especial pleasure i in rev iewing the w ork of the Com- 

mission, as a assisted by members of the Society. While the exhibit of 

engineering, drawings and models is as complete as could have » been 


under ‘the cireumsta ANCES ; the usefulness of the org anization Leal 
as bee 


LS 


Commission in Main Building been the a: our 
- own members and profession: al men of ¢ other h home and foreign societies, 
and the large collection of dr: awings has aided their study of American 
while several ‘draftsmen | have been almost constantly em- 
: ployed in copy ing for them the more characteristic designs ; and more 
import still, the organization the means of together, 
s from all. 
ir pate of th the world, and the makers and managers ry our m: sinonny and 


engineering works, by means of letters, personal introductions, direc 


works 


In this connection, Board r refers with | particular ar gratification to 


the most useful, har and agree: able co- operation of our Centennial 
Commission, with that of the similar Commission of the American Institute 
-of Mining E ngineers, whose rooms in the city of Philade Iphia, with their 7 
large collections of maps and perio »dicals, have been open to all engineers, 


la ve be all 7 
in ver sationes, our have been invited to 


take eas spicuous a art as thei sir own. ction of these two 
tng 
1ests and to the 
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members of the respective societies than their independent a action could 
have been, and it has during the meetings, receptions and excursions 1s of 
the two societies in June last a and on numerous occasions throu ghout the: 


kindly felling among their respective members. It is reasons and’ : 
‘gratifying ing to be lieve that the value of this co- oper eration \ will not terminate: 


The pr location ‘of the Society’ rooms ‘seems to be ¢ gener ac- 
ceptable to members ; the lease under which they are held will, however, 
expire April 30th next, and meanwhile the large quantity of valuable 
material accumulated d by the Centennis fommission at the >» Exposition in 
Philadelphia, is is to be cared for, either by - storing i in bulk, or by arrang-- . 
ing so that observers may examine and use it. As indicated in reports. ‘ 
of the committees formerly charged with this matter, it has been pro-- 
‘posed to co- -operate with kindred org mizations, and either by pur- 
chase, or or lease on satisfa actory terms, ther eby | secure permanent quarters, 
specially fitted for the use required and which shall be reasonably safe 
fire. ‘committee, consisting o of members of several scientific 


- associations in this city, has considered. this ms utter some time, and 


another « committee of the Society, on n permanent quarters, was appointed 


These rooms were open week day e evenings at irregular interv 
foe a consider: able ) part of the time, since they \ were first occupied, w ithe 
a view to. test how far they yw would be used in a part of the day, 

“which to most members, _is of of more leisure than any other, ow 

to foster and increase use at such time. _ Experience: thus g gained, has 

not been favorable to the effort, and for some months the rooms have: 
closed during the evening, except, when Society or Committee 

a If in any way way these rooms could be m made a place of more frequent. 3 
resort to members—those who reside 1 in town, as well as those who fre-— 

quently: visit it—one of the } promi ‘nent. objects o of ‘the Society, the en- 

“ couragement c of social intercourse among men of pr ractical science,’ * would 
be- greatly promoted. 4 With this in view, addition to Section 2 of ~ 
Laws was at the Annual ‘Meeting, and February 2d.. 


a The Officers of the Society may give a reception at the Society’s rooms on the evenings of- - 
the second and fourth Wednesdays of each month, between October and April, for the purpose- 
of informal professional conversation and social intercourse. Regulations concerning refresh- a 


Tents and the invitation of guests, may be made le by a committee appointed for the purpose,.. 


shall be without expense to the Society. 

_ Attention is called at this time to this clause and action recommended, 
whereby it shell be carried into pra actical a effect. 
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Af At : the “Annual Meeting, a communication from a a Member was read 


referring to the adoption of the metric s system of w veights and measures, 
and proposing that, whether the Society petition Congress to fix adate— — 
say three years hence—when ‘such shall be the legal s: sys stem, be submitted 7 
} vote of members by letter ballot. After discussion, the matter was laid | 


the table. urther communications on the subject were presented ; 


a copy of one (from Messrs. Brooks, Rice and Herse thel, Committee, ) : 
-was sent to each member, and at the Annual C onvention, after ¢ scion, 
the following was, under By- Laws relating to appointment of special com- 
mibtees on engineering ‘subjects, referred to the Board :— 


ies 
= "Resolved, That the American Society « of Civil Engineers will further, by all legitimate 1 means, 
the adoption of the metric standards in the Office of Weights and Measures at Washington, as 


“the sole authorized standard of weights and measures in the United States ; that the Chair 


appoint a committee of five, to report to the Society a form of memorial to Congress in further- | 
ance of the object expressed ; - and that the foregoing be submitted to the Society and vote dt 


tl 
the Annual Meeting, November 4th, 187 e of Fellows was 
- ‘padi from $ $250 to $150, and, as before stated, two members of this — 
class have bee en elected this year, At the last Annual Meeting, the fee 
of Resident Juniors was increased from — to $15. ' The Board would 


recommend, at time no » char in either fees or 


ty 


and experience members ‘the 
wo it and, as such are admitted, its 
of this ¢ growth—decidedly mar oe the year —very much depends 
‘Upon the individual efforts of en: who are > asked to aid in this by 7 
presenting the Society and its: objects those as ‘fo or 


of membership in 


“the Sha Bo: 
has already been anid in of ce ates.f 


_ At the Annual Conveution, in business session, reference was ras made to 
a clause in Art. XX of the Constitution providing that ‘in the elections 
for membership of either class * * * three or more b: allots cast in the — 
“negative shall exclude,” and it: was ¢ considered whether this: number 
- should not be increased ; it being urged that the provision was adopted 
when there were of voting members about one-tenth of the present num- 
der. After debate, the matter w: as laid upon the table : an influenti: il 
argument against change being, that tl tl is no provision in the 
8 aws to get rid of an unworthy member. _ The Board recom- 


qui Jifcstions of ates, the question arose, 
a Civil Engineer, as compared with Mining or Mee han 
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E ingince r, at meeting of the ‘Board, March Ist, ity was 
a ‘Committee, Alexander | Holley, Chairman, to report the changes 


in regard to the matter, which should be made in the organic law of 


“a This amendment to the By-Laws, recommended by a Board to the — 
é Socie ty, December Ist, was, January bth, -refe rred to the Board for Te- 


vision, and then was submitted to the Treasurer, for 

SECTION... Annually, on November Ist, all members shall be classed as Resident 

. Resident, and the Treasurer shall consider those as Re sident, who do not on notification, certify 4a ; 


_ After another yea ar’s 5 exper ience in the use of the Letter B Ballot f for { the 


‘election of members, adopted three ys ears ago, the Board has no change 
in plan or use as thus applied, to suggest. 
The system. was first applied to other matters in the action of 
Society, September 1st, 1875, when, whether Committees on the No- bay 
menclture of Masonry,” and on the “ “Gauging of Streams,” should be 
- appointed, was submitted to Letter Ballot. t. At the Annual Meeting, a . 


-_— vote, referring ‘to organization of a “ ‘Civ il Engineers’ Insurance 
5 


League,” was ordered. January 5th, Sec tion 32 of By-Laws wasadopted, _ 
upplying the system to determining whether special committees tore- : 
ort on engineering subjects shall be and since, the appoint- 
ment of C ommittees ailure of the at W orcester, Mass.,” on 

Resistances of Railway “Trains,” on ‘* Uniform Accounts and Re- 


of Railroad Companies,’ 


been so deter: mined. 

= The large number of votes e a in this manner at one time, shows the 


interest that members take in questions thas ref erred to ‘them concern- 

ing the Society, or its affairs, and it may well be considered, whether it Bi 

4 would not be wise to adapt the same system to. the election of officers of — 


time since, ce, certificates ership, printed i in three s styles— 


me mbers desiring the m, the ce rtificate to be numbered 1 in order of date of — 
“his: qualification, that a record be mad ie of each issue and number, and — 
i veda a new certificate be issued only on surre snder of the old or preceding “a 
one. Upon examination, discrep pancies in the early records w ere found 
WwW hich prevente da compliance with these rules, and at a recent meeting 
of the Board, a Committee, consisting of five elder members of the So-— boss 
« iety (Messrs. Kirkwood, Craven, Adams, Greene and Morse) w as ap- : 
P pointed to arrange the na names of the members of the Society in order “9 
se *niority. A report from the | ( ‘ommittee is expected at this time. 
At the Annual’ Meeting, changes in the By- -Laws ‘were proposed, ie.) 
claring how specii ial committees on engineering subjects shall ‘be appointed, at 
ind Annual Conventions m: anaged ; that ex-Presidents of the Society shall sf 


be Honorary Members ; instituting | officers’ receptions, and permitting 


— 


abstract. ‘instead of an original paper to be published. These were 


namely, on parchment, on stiff paper, and on bond paper—were prepared. 
A fter consideration, the Board.determined that such should be issued a an 
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nd its recommend: wong thereon made to the 


December ‘Ist. gti 5th and F ebruary 2d the s several amend- 


ere considered ; the following wer a lo 
ere co id erec 1e ToOLOWIng were ado ( ‘al 


L_ Addition to Section 1. A Convention of the Society for sninsinsiiiaailh discussion and social 

_ intercourse shall be held annually at such place as the Society may determine, and be presided — 

over by a Chairman selected from among Members not officers of the Society. During the 

Convention, a regular meeting of the Society to be presided over by the oflicers of the Society, 

may beheld forthe transaction of business, 

_- The officers of the Society may give a reception at the Society’s rooms, on the evening of | 
the second and fourth Wednesday of each month between October and April, for the purpose of © 

informal on and social intercourse. Regulations concerning refresh-| 


to publish a paper, ‘ton may provide an abstract thereof, which, when approved “ the 
author, may be published instead of the original paper. 
SECTION 31. Special committees to report upon engineering subjects shall be authorized 7 
only by a majority. of the votes cast by the Society, and in the following manner : Any reso-— 
lution proposing such a committee shall be referred to the Board of Direction, which shall 
examine the same and report to the Society a concise statement of the argument for and — 
against the appointment of such committee, which statement shall be printed and issued to . 
‘this Society with letter ballot ; or, if the Board to within one month, the letter 


"Meeting, or in the Annual Convention within one after it 


‘been submitted tothe Board of Direction, 
pe SEcTION 32. The President of the Society shall have the general supervision of the business" 


and correspondence of the Society ; he shall be an honorary member of all committees, but 


‘This s section and its substitutes were made a special or order of business 


at the Annual Convention: 


‘Upon eguletine to the Society-for professional service, the President and Board * 
Direction shallin each case take such action as they may deem best. If they appoint members 7 
for the ete the President shall make the nominations, subject to revision and addition by | 


st substitute ‘Upon spplication Society for professional service, the President shall 


Resolved, that in the willie of this Convention, it is inexpedient for the officers: of the 
Society to take action upon for — to perform serv ice. 


At the Annual Meeting, the Past Tres wsurer, after reading his 


announced that he would be unable to serve longer i in that capacity. The 


Board would here record its appreci: ation of the long, self- “sacrificing x and 7 ® 
efficient servic ices rendered this Society from its organization — to the 


present time, Mr. James oO. Morse, as -Vice- President, Secret 
‘Treasurer and Director, for which h he is to ‘be held in gr rateful remem- _ 
brance and high esteem by the membership 1 now enjoying the fruits of 
labors. 


The general of the of the Socie ty on state of its 
finances for year ending yesterday i is herewith pr esented, 
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- During the year deaths . of members have been announced as follows > 
William i. Aspinw all, admitted as Fellow, J uly 9th, 1870, who se 
“William Y. Ar C.E., as Member , January 2d, 1868, 
as F ellow, September 20th, 870, who died February 1 oth, 1876. ong 


Porter Ponier, C. E.. as Ju unior, , March ‘9th, 1875, who 


William W illiams, admitted aS Fellow, Jane 20h 1870, Ww ho died 


4 September 10th, 187 6. 


Memoirs of the dece sased are 


G.L Secretary. 


OR LEPORTS O 


ia 
= 
Or THE Boarp OF CENSORS TO AW ARD ‘THE NorMAN 


= ACCEPTED Nov EMBER 1st, 1876. 


: have had greater value. The requirement of 
man Medal neitdie un that a age the author to have them returned, prevents: 
paper only has been submitted to them. the Censors from considering them in rs 
While this paper is certainly of practical nection with the text. The Board, therefore,. 

engineering interest and is a clear descrip- to make any award, oh 
tive account of important engineering Respectfully submitted, 1 


work, it is deficient in some respects as a GEC S. GREENE, 


competitive paper. If the illustrations had _ F. A. P. BARNARD, Cengors.. 


B 
been presented as a part of the paper, it would 


On TIME AND oF THE NINTH ANNUAL Conv ENTION, 
0. 


The Secretary, as Committee on Time and _ 


Place of the Ninth Annual Convention, has to i 


It will be seen there is not a majority of 


votes in favor of either time or place named. 

report that replies to circulars sent out, have a The Secretary has received communications — 

been received from 118 members. Sa ___ from Messrs. Corthell, Forshey and Howell,* 
«Of these, as to time, 32 name June, 12 May » Members in New Orleans, setting forth the 

« 8 February, 3 each April and July,2 March, desirability of holding the next Convention | 

leach January, August and November, and of the Society in that } city, early next year, 

65 express” no choice; and as to place, 19 meme ba and these with this report, are respectfully 7 


New Orleans, 18 New York, 10 Washington, 8 


submitied for such action as S may now be 


Boston, 5 Chicago, 3 Cleveland, 2 each Ithaca, deeme dbest. 
Rochester and San Francisco, 1 each Balti-_ submitted, 
“more, Cincinnati, Niagara, Providence, St. 


_@, LEvericu, Secretary. 
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Tests oF AMERICAN AND STE 


7 _ ACCEPTED NOVEMBER Ist, 1876. 

3, _ The Committee on Tests of American Ircen . ow hen they are informed that the testing ma- - 
at and Steel begs leave to submit the following chine, owing to the novelty of its plan, and the 
report. peculiar characteristics of the contractor en- 

ail ‘During the last session of Congress, through gaged in building it, isnot yetdone. It must 7 


the efforts of your Committee, aided by many also be remarked that with the exception of — 
—ae of the Society, resolutions were $1200 per annum paid the Secretary, the 
passed by the leading technologicaland scien- _ civil engineers, members of the Board, 
tific institutions of our country, strongly ur " ceive no compensation, and the army and 
ing Congress to appropriate the funds neces- . navy officers are not relieved from their other 
sary to carry on the veal by the United regular duties, but have to give to this work 
States Testing Board. only such time as they can spare their 
The American Institute of Mining Engi- ordinary labors 
neers’? and the ‘‘American Iron and Steel ‘Under these circumstances, the members of 
- Association,” heartily joined our Society in the Board cannot be expected to devote their 
asking Congress to grant the needed appropri- whole time and attention to the work. And 
ation. Many learned societies and prominent _yet, its magnitude and importance are such as 
_ manufacturers and workers of iron and steel, to require the constant well directed efforts of © 
joined in the effort that was made to lay the seven membersconstituting the Board, for 
Inatter before Congress so clearly astorender several years tocome. This assertion needs 


© 


= — the claims apparent and so secure the appro- no argument or expl: ination when addressed © 
ae t was thought, without a doubt. Z to the members of the American Society of 2, 
T- ; _ The various resolutions were printed and Civil Engineers; for no body or class of men 7 
are supplied to members of Congress, ‘together in our country is better fitted than they to 
with a memorial prepared by this Committee. appreciate its truth when made without: 


The Chairman and Secretary of the com- comment. 

mittee, also visited Washington repeatedly 7 We should therefore address ourselves to _ 
while Congress was in session, and endeavored " Congress once more and ask the repeal of so _ 
to give to members, the necessary explana- _ much of the Sundry Civil Appropriation Bill’ — 
tions and to urge them to favor the appro- “passed during the last session as will, if not — 
priation. Many members of our Society wrote 7 repealed, dissolve the Board when the present 
_ to their friends in Congress to the same end. _ appropriation is expended ; and a new appro- 
In short, everything was done that seemed priation of at least $50 000 should be granted 
necessary to induce Congress to appropriate for the work during the next fiscal year, 
— to any on the work of the Board for It is hoped that the efforts of our a 


An one in the completion of the difficulties already in n push- 
of the testing machine contracted for by the 3 forward an investigation in which) wea all 

Board has prevented such progress in have so deep an interest. 
work as would have enabled its friends to a The new steels are now produced of such 
refer Congress to valuable results reached ; uniform strength and toughness as to render — 
and this, in connection with the effort at a their extensive use inthis country for bridge 7 


_trenchment in the expenditures of the govern- | 


building and other constructions at an early 7 = 


p of | = ment made during the last session of Con- day almost certain, if their characteristics can 
led. gress, prevented any new appropriation of be made generally known ; and nothing will 
money forthe useofthe Board. sooner disseminate the confidence in their fit- 
unexpended balance of ness for such purposes, which must precede 
the ] propriation was however re-appropriated with application to them, than the tests pro- 
_ a provision, that when this is expended, the posed. By the use of theso steels ‘ete 
Board shall be dissolved. Therefore, unless” longer spans will | become practicable, and 
ally f Congress can be induced at its next session to moderate spans can be made lighter r and - 
Bod amend its action, the Board is legislated out cheaper than they now are, of iron. — may: 
ie _ of existence before its work is more than fairly 4 The work of the Boar d, if faithfully per-— - 
commenced. formed, will aid usin making this important 


step in advance. This alone shouldinduce us 
to increase our efforts to influence our govern-— 


— 
— 
— 
| 
— 
] 
a 
= — 
nts: 
= 
— 
— 
4 
strange that more hes not been done, — 


ment t to grs grant the ‘means: to owe evel- and well being of our, entire people ; 


thorough acquaintance with the metals 
which our people already produces largely. 
‘The manufacture of the new steels has be- _ the Society, to procure from Congress the sup- _ 


ton this committee ventures to ask once 
important and promising in- a necessary to carry the work on to com- 


more the individual aid of every member of — 


‘dustry i in the United States, and their general letion, 62 ie 
use in ane building would produce a oud- Our government may have the proud honor 


to be the first to procure for its people, a 
thorough knowledge of the metals manufac- — 
It has seemed appropriate that the American tured and used by them. The work of ob-— 
Society of Civil Engineers should take the taining it has been auspiciously begun, and 7 
- lead in this effort to procure knowledge that it is so beneficent in its promise, that all 
_ isso much needed by the civil engineers of parties should vie with each other in procur a 
_ our country, so conducive to the success and ing this knowledge and spreading it before — 
increase of some of our most fruitful and the public. 
industries, and so essential to the 7 Sooy SmirH, Chairman. 


OF THE CENTENNIAL CoMMISSION OF THE Socrery. 


‘Novemper 1st, 1876. 
- At the time this Commission was organized, ‘The _n which the Commission has 
- what it would be able to accomplish was very brought together, represents the progress and 
imperfectly known. How far engineers and ~ present condition of engineering in the United | 
others would respond to the call for interest-_ States, and is, without doubt, the most com-— 
ing exhibits, and what would be the prospect. plete ever made in this country. The occa- q 
of raising the required funds for carrying out sion of the Great Exhibition has brought out a 
_ the objects of the Society, could only be con- much that would have otherwise remained un- 
- jectured from our knowledge of the interest known, and has induced engineers and others - 
_ in the matter exhibited by the Society general- to exert themselves in furnishing all that 
i Although the Commission ¥ was organized “le might be interesting to engineers both of this | 
at too late a day to d and foreign countries. In some of the divi 
accomplished by an earlier effor t, the pon be- ‘sions our exhibit is excellent and in general, — 
; fore the opening of the Exposition was used _it is sufficiently comprehensive to give full — 
_ by the several members of the sub-commit- data to those who have agreed to perpetuate 
tees to such advantage, that they succeeded in memoirs, the preseut state of engineering 
admirably in making a creditable display of science as shown by the Great Exhibition. 
American engineering at our rooms in the - The Resident Secretary of the ‘Commission 
Main at Philadelphia has endeavored to give to 7 
ei The question that met the committee in ; ae engineers, and to all other foreigners _ 
_ charge of the local arrangements, in Philadel- > isiting our rooms, every professional infor. 
phia, at the outset was, whether we should be —mation which they sought, or which it was 
able to fill the space allotted to us, which was —_ considered would be of interest to them. Per- | 
the south room in the west gallery in the ~~ and social attention has also been given, a 
- Main Building, 20 by 40 feet in size. We are as far as practicable, to those who visited us _ 
& now not only filling that, but another room of from abroad. There is no doubt but that 
the same size at the other end of the gallery both the professional and personal attentions | 
‘ and the whole intermediate space—about five afforded by the arrangements of the Commis- — 
times the original assignment. ‘There are also sion have been thoroughly appreciated. 
interesting eugineering exhibits in various The effort has been made to show to for- 
parts of the buildings which would have been _ eigners, what American engineers h ' 
presented under our auspices, had there been plished, what they can do, and how largely | 
beforehand a full understanding of our posi- their practice is scientific and not empirical. — 
tion, intentions and possibilities. A recora In the opinion of the Commission—and in 
of all these has, however, been kept at our_ this it is seconded by many who have 
rooms by the Resident Secretary, Mr. John— visited the Exhibition—an increased respect | 
Bogart, and engineers visiting our exhibi- for American engineers, a greater confidence bi 
tion have had their attention directed to in their abilities, and a deserved admiration 1 
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the Commission is now the best 
means of publishing these memoirs. haat ai. 

= The Commission has been somewhat ham- 

pered by the lack of funds. The number of 

articles collected, the space occupied and at- 7 
tention required, have all been so much larger | 

: than was anticipated, that the original estimate 


American engineers will be better known, 
and they can successfully compete with those 
_of other nations, anywhere in the world. They 
will be sure to receive all professional and 


American engineer will everywhere receive a 

heartywelcome. 

_ The permanent benefit to the Society from of funds required was quite moderate. = 
_ sum first estimated by the Commission 7 


the results of the Exhibition will be 1: urge. 
Many of the collections both from the United as required for the purposes of the Exhibition 


States and various foreign countries, a will not be exceeded, and will be a small and 
been or will be presented to the Society, and reasonable cost for the advantages that have | 
the memoirs that will be prepared by the been secured. ‘The whole amount needed n 
members of the Commission and others, will has not yet been raised. There is still about | 
be a valuable addition to our knowledge upon $1 000 required to make up the original sum, 
the several branches of engineering of which and this must be had in some way to complete 
they treat. They will be without doubt a 4 oe arrangements and pay our debts. a : 
very valuable and correct record of the his- G. Exits, Chairman. 
Or on FINANCE, OF THE CENTENNIAL 
total paid this fund to to the last estimate of Mr. 
is $4101. This sum has been subscribed by John Bogart, Resident § Secretary, aboug $800 — 
about 125 persons, of whom about 120 are “yet tobe providedfor, 
members of the Society. There are about = Respectfully submitted, ; 
but not yet paid in ; leay- W. MILNOR RoBeRts, Chairman. 
On — Accounts anp Returns oF Ramroap > 
The committee to consider the proves ea success, they are likely to be 
subject of ‘Railway Accounts and Returns, by the commissioners of other States. 
as presented in the paper read by William P. The Committee has therefore . by corre- 
‘Shinn, at the Eighth Annual Conver enti spondence and an interview with the Chief — 
respectfully reports as follows: Accountant of the Massachusetts Commission, 
- The Railroad Commissioners of Massachu- sought to secure the adoption of what we re- 
‘setts were authorized by the Legislature at its 7 garded as important amendments to the origi- . 
last session to prepare and adopt, a system of nal plan of the Commission, in some which : 
accounts and form of returns corresponding 7 we have been successful, and we hope to suc- 
therewith, which should be used by all the ceed with allthe more important. = 
‘railroad companies of Massachusetts. ‘This Committee would therefore recom- 
The Committee considered it very impor t-— - mend the appointment of a Committee of 
ant that the system of accounts and form of - three, on the subject of Railway Accounts and | 
returns adopted by the Massachusetts Com- — with authority to correspond or 
missioners should be well considered, to the - meet with the commissioners on railroads of | 4 
end that such should embody correct princi- 7 the several states requiring returns, with a 
_ and furnish such details as are necessar y view to securing the adoption, so far as pos- 


to the formation of correct opinions in regard : sible, of aw ini niform system of accounts and 
panies, and the economy of their management, For the Committee, 


WM. P. Chairman, 
as, if their adoption in Massachusetts should M. Sinn, Chairman. 


* OXXTV. On Railroad Accounts and Re- *W Villiam P. Shinn, Octave Chanute and 
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turns: _W. P. Shinn; ‘Vol. V, Frederick de Funiak were appointed such 


i cult works, have been firmly established. tory, progress and present condition of en- — a pe 
Hereafter the .works and acquirements of | 4 
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Reports OF THE VIENNA INTERN \TIONAL 
By an Act of Congress, 
- proved June 10th, 1872, the President of the 
‘United States was authorized to appoint repre- 


_ proposed exhibition to be held at Vienna in 
1873. By joint resolution of February 14th, 
481 73, the President was authorized to appoint 
- a * Commission of scientific Men,” and a 
4 ‘Commission of practical Artisans” to attend 
the exhibition and to report to him their ‘ob- 
a The two Commissions were accordingly 
and their reports, presented subse-_ 
Depa have recently been published by the 
gress. 


Department of State and presented to Con- 
This large mass of material was placed 


.of the Scientific Commission, and also of 
_ this Society), as editor. The work is issued 
from the Government press in four large 
octavo volumes. 
In Volume I, the editor prefaces the report 
with gsomewhat full historical account of ond 
origin and progress of industrial exhibitions, 
_ from the “ fairs’’ of the middle ages to those 
of modern times, and to the now well known 
international exhibitions of which the Cen- 
tennial Exhibition of Philadelphia is the 


and administration of the 
4 Vienna Exhibition occupies something more 


than 150 pages, and is very complete, includ- 
ing lists of awards and of the International 


work. 
Coptoes from British r reports 2 and 
- translations from the French, German, Aus- 
trian and other reports on exhibits from the 
United States foliow, 


Stevens Institute of Technology, and Member 
of the Scientific Commission of the United 
States. 4 vols. 


3500. 1876. = 
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sentatives of the United States to attend the a 


in the hands of Robert Thurston (Member 


latest. The editor’s account of the inception, — brought them into existence. The real bear- 
Jury, and an account of the methods of jury | 


regarding which the 


Washington, 8vo, illus., pp. 


exit ‘ ‘Sat 


us they’ are, by the men of Europe, 
extremely valuable as indicating not only the 
judgment of acknowledged experts in their 
several branches, but as exhibiting the real 
standing of our manufacturers and producers 
with the people of Europe, and as enabling our | 
‘countrymen to see themselves as others see 
The editor further remar ks, in a preface eto 
“4 these foreign reports : ‘It isa subject of con- 
7 gratulation and will be a source of real plea- 
- gure to every citizen of the United States that — 
these criticisms are so generally favorable. 
They are even, in fact, more favorable than 
they at first glance, might appear. In reading | 
them, it is to be remembered that the foreign 7 
-writer—born and bred in distant countries, 
under influences with which the citizen of 
the United States is unfamiliar,and fromwhich 
_he is fortunately free, accustomed to habits of | 
thought, and familiar with methods, which 
are equally strange to those whose work he 
criticises, viewing the subject of his criticism 
from an entirely different stand-point, and 
through a medium of very different hue— 
= necessarily be placed at some disadvan- 
tage. He cannot be expected to see the real 
value of American productions, taken apart 
the peculiar circumstances which have 


al 


ing of the distinctions arising between the 
older nations of the Eastern Continent which © 
are slowly progressive, stationary, or even re- 


“ 
trograde in their changes, in which conserva- 
-tism and tradition have almost absolute sway, 
_ in which ambition is stifled, before the citizen i 


reaches the age of manhood, by the evident, ; 
almost absolute impossibility of advance- 
ment, except as the death of those already 


“occupy ing place, opens new opportunities at 


editor remarks in his preface: “Ithas been home, and migration to another land is the f 
thought advisable to supplement the reports only alternative, with a life of laborious © 2 
of official representatives of the United States poverty and obscurity, where ev ery effort at ws 
by abstracts of the official reports of other _ _ progress is difficult ; and the young nation 
nations where the latter have been foundto which is barely a century old, and in which _ 
contain criticisms of the exhibits of the ambition, energy and character have open m Mg 
United States section. Such | criticisms made, field and a full reward, is not, and cannot be, 
Aa Reports of the Commissioners of appreciated by those who have seen and felt 
United States to the International Exhibition only one of these two opposite sets of condi- : | 
tions. Still less is it possible, for the man who 4 
Edited by Robert H. Thurston. A. M., C. E., ad has been subjected to the one, to criticise the J 
Prof. of Mechanical Engineering at the methods and the work of the man who has 


‘ labored under the other, until he has seen, 
felt intelligently studied the circum- 


an 
_ stances co controlling the latter. ee 
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“The foreign reports occupy over 250 pages | 
: and as well as the introduction, are thoroughly 

indexed. 7 They are principally chia to 
-subjects interesting to the engineer. The 
remaining portion of the first volume is 
-occupied by the reports of H. Garretson, Chief 


Executive Commissioner; J. A. Warder, of | engravings, of machinery, Views” of the 

Ohio, on Forestry, and J. R. Dodge, of the machinery exhibit and of European —_ : 
‘our .Bureau of Agriculture, on Sheep and Wool. facturing places, and embodies a cyclopedic 
gee The former contains an extended and very | review of the group (XIII. Machinery) to 
ae ¢ omplete account of the forests and forest which the author was assigned as a member - 
~e to products of Europe, of forest management _ of the International Jury. The introduction — 
con- and of the European schools of for estry. A describes the exhibit as a whole, the methods — 7 
nlea- large amount of valuable statistics and of = of jury-work, and states the results of the 
that information relating to the cultivation and exhibition as affecting exhibitors from the 
able. use of timber is here given, as collected by 7 ‘United States. British manufacturers — 
than the writer of the report from publications considered to excel, as a rule, in the solidity — 
ding and by observation. ~ References are givenin and strength of their products; Am erican — 
eign all cases. Ly. The reportof Mr. Dodge is a makers to have been far in advance in the 
ries, somewhat extended treatise on sheep-hus- ingenuity displayed in their designs and in oe 
n of -bandry and wool- “growing, and is well illus- _all varieties of so-called labor-saving and 
hich trated. Ab - machines and | ontinental European 
ts of Volume I It contains the re on sci to exhibit great intelligence in 
hich on education. British and American des 208, 
k he Prof. Horsford presents trea- not to have given evidence ‘of inventive 
cism tise on the art of milling and of bread- . alent or skill in original design. eatin 
and _ making, as practised in Austria, Hungary and The work is divided into two parts. Part T 7 
ue— | on the manufacture of the celebrated Vienna is devoted to machinery exhibited at Vienna, 
ivan- | bread, giving analysis of flour and of the and Part IT, to an account of European manu- 
several v varieties of wheat from which it facturing districts and to statistics of produc- 
part made. This is probably the only scientific tion as found by the writer of the chon a 
ete pen on the baker's art ever printed. PE of. during a tour made, after leaving Vienna. In - 
_Collier’s report on Commercial Fertilizers is Part I, chapters are devoted, to stationary, 
the systematic and very exhaustive. arine, locomotive, traction and por table 
rhich a _ Prof. Gibb’s report on Physical Apparatus engines, to steam boilers, air and gas engines, 
n re- _is likely to prove useful to all who usescientific hydraulic motors, pumps and machine-tools, 
erva- "apparatus, containing, as it does, the prices to textile and miscellaneous machinery and 
way, 7 and specifications of the best Eu to a general review of the whole field. - 
“makers. teports on Instruments of Historical sketches usually precede 
-— _ cision, by C. F. Carpenter and R. D. Cutts, description of exhibits in each class and 
ance- ff will interest engineers, as they contain de- frequently, short statements of the principles - 
‘eady : se sriptions of foreign made engineers’ in- of construction and of conditions of efficiency - 
es at struments, Lines and David Brooks and economy accompanying these sketches. 
s the | report on Telegraphs, the former also ‘The progress of modern improvement in 
devoting considerable space to telegraph- 4 the steam-engine is traced, and the circum- 
petat administration and statistics, as well as to stances which led to the introduction of the 
ation apparatus, and the latter describing methods “detachable valve-gear and of compound 
vhich of line construction and management. © engines are stated, and a concise statement 
open : re Edward Sequin, Sen., of New York, re- of the conditions of efficiency is given. 7 
ot be, ports on the subject of primary education, "Illustrated desc riptions: of the most remark- 
1 felt as his that of the ) American and engines follow. 
ondi- 
ana facts upon the training and in- condensation, and ‘data to 
o has i struction of children and of the deaf and performance of the several classes of engines, 
seen, 7 > mute. A very important class of facts are 4 and an analytical consideration of the loss of 
‘cum- here for the first time presented and in -powe r in paddle-wheel propulsion . The 


thoroughly well considered and attractive 


form. This volume also contains reports on 
printing and governmental publication, by 


G. W. Silcox and A. H. Brown, 
Volume IIL is devoted to Engineering. 


‘The report of Prof. Thurston is a large work 
of nearly 500 pages, illustrated by about 225 


“chapter contains a complete 
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discussion of the Guinotte valve-motion, o “method of manufacture which has become 


the relative value of steel and iron in con- standard in the United States. a 
struction and of methods of work. A chapter ae The report of Prof. Watson on Civil Engin- : 

_ is devoted to a history of steam-traction on - eering is comparatively short, but contains 

the common road, to accounts of experiments much valuable information. It gives’ an 


on traction force and economy of road- 
locomotives, including the trial of road- 


; <x steamers by the author at South Orange, N. J. 


The forms, proportions and performance on 


7 trial of the various forms of steam-boiler, 


anda description of their appurtenances, and 


a state ment of the principles governing their 


design and construction occupies a chapter, 


and includes the theory of the Giffard injec- 
_ tor. . The chapter on air and gas engines 


account of the Boulle Viaduct, with plans, 

"specifications and estimates, and statements 
of weight and cost. An iron viaduct over the 
Isse is described similarly. 


Island, the lock and barrage > at Port 
a Anglaise, and the feeding of the canal “ 


wn the Aisne and the Marne, including 


“The 


Nearly 20 pages — 
are given to an account of the river improve- 

- ments in France, the barrages adopted, 

Girard’ sluice, and the overfall at Beulée 


contains data relating to their economical the pumping establishment at Condé. 
performauce, their theory, andacomparison account of the Aubois Canal lock, and the — 
with steam-engines. The trials recorded were | deseription of an apparatus used to measure 
made by Tresca, in France, and by Thurston, directly the strains in girders, are valuable to : 
2 the United States. engineer. The appendix contains a min-— 
_ ‘The water-wheel and pumps | exhibited, are ute description | of the national school of 
described, their theoretical value noted and roads and bridges at Paris. All of these sub-— 
7 ba a comparison m ade between steam and water de ts were especially noted by the jury, and 
power. In building tur ine wheels, as in received awards. The engravings are numer- 
construc ting expansion steam- -engines, manu- os ous and include many large folding sheets 
facturers in the United States are conside red of drawings. 
to equal and even to excel, foreign makers. The report of Mr. Davis on Hydraulic En-— 
- gineering is short. It includes an account of © 
the Danube regulation, the water supply of 
Vienna, and some notices of French and | 
superiority in labor-saving and special The several reports on Architecture in 
machinery to American makers, whose in- - he IV, describe with drawings and some — 


pages are devoted to metal and 


Nearly 100 
wood working machinery, of whic h many 
illustrations are given < _— the author and 


genuity is unapproached European _ fine engravings, the buildings of the Ex- 
- designers. British builders are een to and of Vienna, methods and 
excel in solidity of work. materials of struction, and the wood 
In the chapt ro on miscellaneous exhibits, a 
— fall description of the methods of making 


and stone working observed Vienna. 
e compressed steel by the Whitworth process, 


Prof. Blake’s Report on Iron and Stee! 
is a very full account of those industries 
- and bronze by the process of S. B. Dean, 
and Gen. Uchatius, appears. 


in Europe, and contains valuable descriptions _ 
_ Part IL gives a large collection of statistics 


of the Haswell process of ‘‘ hydraulic forg- 
ing,’’ the Seller’s puddling machine, and a_ 
¥ of European manufactures, description of — very complete account of Swedish iron ores 
establishments, and an ac- and methods of iron-making. Mr. Painter's 
count of the iron making countries. Among report— treats similarly the metallurgy of the 
the most important sections are those devoted other ‘metals, as observed in Europe, par- 
to the Cumberland and the Cleveland iron-— ticularly of lead, copper and silver. Both of 
making districts, iron- ship building, the - these reports are largely statistical and are 
British naval establishment and and likely to pr ‘ove e ve exceedingly valuable. ‘ant 
new methods of work observed - in Great The General Index to the four volumes of | 
‘Britain. reports has been made by the editor excep- 
oo full page illustrations include a num- ___ tionally full, and occupies over 80 pages. ite 
_ er of remarkable photo-lithographs, show- is an index of volumes, pages and articles, 
ing the interior of machinery-hall and the  andnearly every paragraph in the whole col- | 
in wonderful detail. lection is noted. Probably no more complete 
A complete index occupies the last 15 pages. a system of indexing was ever adopted in any 
The report on sewing machines, by Mr. work of this character. The tables of con- 
Fairfield, gives illustrated descriptions of the tents, general and special, are equally com- 
exhibits in that class, and an account of the In this and in 


hibition 
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‘{llustration, no work well be more com- nearly pertaining to solids 


plete, and in these volumes, the two Commis- ‘which are given by Bartlett. 
ag sions to Vienna have given an immense mass - ‘The author sets out with a few elementar y 4 = 
ins information. principles, and early in the work establishes 
ans, ANALYTICAL MECHANICS* : —This work pur- particle acted upon by a single force. The 


ait | | id ports to ie of the elements of analytical student is thus early brought to the a 
mechanics. author uses avy branch of sideration of forces in an abstract form 
mathematics, including the calculus, which their effect upon bodies free to move. 

will serve his purpose. ‘The subject is pre- _» The work is not divided into the grand sub- 4 


‘the 


Ages 
ove- 


ited, 


_ sented by topics, aform of treatment which is —_jects of Statics and Dynamics. Some of the 

i desirable for the class-room. The principles principles of Dynamics are presented in the 

4 are illustrated by numerous practical exam- _first chapter, then follow several chapters on 
ples, many of which appear to be original. ' Statics, after which Dynamics are resum2d and 


ulée 
rt 


| be- | 
ding The work is not as abstruse as some which _ continued to the end of the book. Statics are- 
The _ been written upon this subject, and yet considered as a limiting case of in 
we apprehend that it is sufficiently so, for the which the motion is zero. 
‘majority of students who will study it. As The clear and positive statements of the 

| 


sure 

— wy the author expressly states, it is intended to author upon the subjects of Inertia, Work, 
min a lay the foundation for the study of analytical — Momentum, Impulsive Force, and Moments. a 
1 of _ mechanics, and not for an advanced work of Inertia will be refreshing to the reader.. 


“ j | won the subject. If we compare its grade The language is well calculated to remove all. 
with two other works which are considerably doubts or ambiguity in  Fegard to the real 


in this country, we would say thatit is ‘meaning of these ter ms bie PAS 


sub- 
and 


mer- 
nets > xa _ intermediate between Smith’s and Bartlett’s ‘The general arrangement of the work is on. 
rey. Mechanics, although we find in this work the progressive plan; that is, it begins with — 

En- the more elementary parts of the subject and 


* The Elements of Analytical Mechanics. _ goes deeper and deeper into it to the end; the 


ly of Moathomatic last chapter containing the most general 
and Institute of Technology. New York. ‘8yvo, equations of the motion of a solid, and several. 
illus. Sohn Wit iley & Sons. applications of them. 
NOTES AND MEMORA 
Stee! SELECTIONS 'S FROM CORRESPONDENCE. 
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Dams: FOR ResEnvorns. milli middle of which will be a puddle wall, and 


‘repairing the break in the dam of the storing s transversely through the bank will be placed 
reservoir for the Worcester Water Works, on three lines of cast iron pipes resting upon 


: Lynde brook, in the town of ‘Laindéies. Wm. 4nd enveloped in a wall of rubble masonry, 


J. McAlpine. connected with three cut-off alls of 
Af the General description.—The former dam was the upper end of the pipes, near 
phone made of 50 feet width on top, and slopes on ‘the foot of the upper slope, will be erected a 
oth of each side of two horizontal to one vertical, Tegulating gate house, and near the foot of the 
id are and 40 feet above the base. It was arranged = slope, a gate well, both of rubble ma- 
‘i a, _ that it could be hereafter built to alevel,5feet 8°ury. The upper face of the new embank-— 
nes of higher, which would have reduced the top ment will be protected by a slope wall pave- 
excep- width to 30 feet. Although the dam now re- ment, of the same character as that now 
oe — > maining is of unnecessary width on the top, “i the face of the old dam. The present waste 
aisles, 7 ; yet for appearance’ sake the same outlines will ; way will be maintained as heretofore, ona 
ae eal. ay be maintained in the new work of repairs. that the provision for the insertion of flash 
__. The space opened by the breach will es boards will be removed. The new gate house 


filled with an earthen embankment, in the __-will be arranged to act also as an additional 


mplete 
in apy : 


waste way, ~ at the same level as the 
n consequence of one half page having 

ess of oh iously published, it is in The important features in the of 
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First. —Of the removal of the whole of all of these walls must be bedded bes 
i ee part of the former “spiling trenches sunk 1 or 2 feet into solid water- - 


(3 tight soil, the earth up and the 


Third. he of ‘the bottom of the rough surfaced stone, w any are 
puddle wall into the water-tight original | =, to come in contact with the earth. 
soil by toothing, as shown on the plans, and Sixth. _—The earth which formed the pre- 
* by jutting vertically and horizontally into the - vious dam appears to be throughout of an 
steps with the same toothing. Where the excellent water-tight quality. The material 
m a _ former banks are found to be of amt mate- : for the puddle may be taken from the best - 
=. rial and to have been carried down into water- selected earth, freed of stone and mixed with 
|. tight natural soil, and when such banks have : one-fourth part of fine gravel free from fine 
a > not been disturbed by cracks and slides, they sand. The upper half of the new embank- 
are to be considered as equal to the natural mentmay be taken from the same good \ water- 
F banks, and the puddle wall is to be founded, - material, free from all vegetable matter >. 
toothed and stepped into them, as before and from large stones and rocks. The lower 
i mentioned, for the water-tight natural earth. - half may be made of good fair material, free 4 
_ Fourth.—The new embankment above the _ from vegetable matter, and the lower slope, | i 
164 fe centre line of the dam will be founded by for 10 feet horizontal width, may be made ~e 
_ stepping into, toothing and jutting, as de- stone, rocks and other refuse materials from 
4 - seribed for the puddle wall, but to a less ex- ‘the earth used in the upper part of the dam 
tent; that is, the jutting may be made at (except roots and woody matter), care being» 
a tervals of 10 feet (transversly to the line of the taken to place the other vegetable matter — 
7. embankment), and from 2 to 4 feet deep back (muck, soil, etc.,) entirely on the outer slope. 


the original Bu 


into the present banks. The supporting walls for the pipes may 
_ Wherev er the natural or former built of any sound quality of ‘stone, without regard | 
- banks have been disturbed by cracks and to sizeor regularity for those in contact with 
slides, the earth must be removed beyond _ the earth, but those directly under the dl 
_ them and the vertical and horizontal juttings should be larger and of more regular beds and 
made into the firm ear th, as before mention- buildand laid compactly i in hydraulic cement 
ed. An essential feature in connecting the 
new puddle and embankment with natural The stone for the gate house and the 
: oe and artificial banks, is to break up all of the =e well should be of sound, durable, well shaped — 
continuous vertical and horizontal lines, and and large sized stone, such as will make 
to intermix and incorporate the new with the | good rubble masonry, and give a good, fair ei 
- existing material on the bottom and sides of 4 regular face on the outside and inside of “4 a 
thebreach, = gate house and well, The whole to be well 
- The lower half of the embankment will be bonded and laid up compactly in mortar of 
: - made by removing the disturbed portions of hydraulic cement. The waste or overflow at 
® La the existing banks and by breaking up the _ the level of top) water i in the reservoir, may be 
: continuous lines of union and by incor, rend 3 made of the cut ‘store blocks from the old 
, but a gate house, and any surplus of such cut stone a 
same = may be laid! for the quoins of the upper portion 
7 tent as required in the upper | half of the em- a the well. The foundation of the gate house ™ 
 bankment. should be made of sound, durable timberand 


? < Fifth.—The pipes must be laid in a — = placed at such depth as to be always © 


line vertically and horizontally, and must be 
supported by a continuous wall of rubble Seventh.—The selec tion of the - material 
a - cement masonry resting on the solid water- should commence at the borrow pit, by using | 
7 tight earth extending from the gate house to the best of the material, breaking up the — 
:- gate well. To prevent the water from the lumps and throwing aside all stones of more 
reservoir following the pipes and wall, the than 2 inches in diameter. i _ When the earth ; 
latter must be extended to completely envelop _ _ is deposited along side of the puddle wall, the 
the former in masonry, and three transverse _ same selections and breaking up is to be con- 
cut-off walls must be built into the support- tinued, and again whenitisstrewn, 
7 ing wall, and extended 2 feet deeper and The puddle wall should be made as follows: 
— and 3 toe 6 feet w wider, than the support. The selected materials deposited (the clay soil 


ipply and waste pipes, directly rough surfaces on the bottom. as of the g 
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uted by strewing thin layers with the — should taper off i in compactness to that of oo 
giving the proper proportion of each by hav- remainder of the embankment. ‘The lower 
ing three men strew the clay and one the half of the embankment will be made with 
gravel, and a fifth man sprinkling with water, the best materials and care, adjacent to the = 
(being careful to avoid any excess of water), paddle wall, and less care toward the lower 
untila depth of 6inchesisobtained. slope. The pavement wall on the upper slope 
J When the puddle stuff has been thus pre- has been previously described. It may a 
pared and tempered with water, itis to becut laid directly upon the earthen embankment. 
: and cross-cut with spades, in cuts not exceed- Ninth.—The gate house shall be made 8 by 
ing one inch in width, taking care thatthe 6o0n the inside, with walls 4 feet thick atthe _ 
spades are forced down into the lower course bottom, and 2} feet at the level of top water A 
-of puddle to thoroughly incorporate the - in the reservoir, and above this there will be — 
whole mass, arranged a foundation to the house by four. 
aa In rainy weather, or when too much water __ brick arches, through — water will flow | 
i has been used, so as to make the puddle and wash into the well. The upper house _ 
x quake like jelly, it must be allowed to remain may be of wood or brick, and having access 
undisturbed until the excess of water is = a small to the top of 
carried off by absorption and evaporation. 
Whenever a course of the puddle is finished, 


and before it can sun-crack, afresh layer of 5 pono 8 by 12 inches covering half the area, . 


_ puddle material must be put on, and when- = covered with 2-inch pine plank. The 


ever the puddle has stood so longasto have _—_ outside wall will be provided with three small 

lost its moisture, it must be wet and re-cut waste holes of one foot square, closed with 
before an upper course is laidon. Carts must 3 inch plank placed on the foundations. 
[ not be allowed to pass over the puddle except The inlet gates will be of cast iron, 2 by 3 

where planks are laid down. feet, sliding vertically on cast iron frames, 


ers 
a The puddle wall must be commenced in three of which will be placed on the upper — 
face of the gate house wall, and protected by 


da lowest place and be carried up in level 


courses, but the adjacent embankment must _ 
always be built up at least 6 inches higher 


than the puddle wall. 
re If necessary, (to be avoided if possible) to 
carry up the puddle higher in one place than 
in another, it must be done by racking back 
ia steps of not more than 6 inches depth nor 


peo than 2 feet tread (1 to 4). — 
Eighth.—The upper half of the embankment 


(made of the selected materials before <2 frame. ae 


tioned) must be built up in level courses 
not exceeding 4 inches thickness, geo 
evenly strewing with the shovel 
moistening to a proper consistency. ‘The 


a timber and plank frame with wooden — 

screens. In the middle of the inside cham- _ 
ber, a strong frame of wood and plank will be | _ 


placed and let into the side walls ; and made 

water-tight. In this frame will be inserted — 
three cast iron gates of the same size, and | 
provided with iron frames the same as those _ 
in the front wall. There will also be a frame © 
with a fine wire screen above the 


face of the wall which the iron 
pipes pass into the gate house will be made _ 
smooth, so as to allow a wooden gate to be 


put down in the water and close up each pipe. | 


lumps must be broken up fine at the borrow These ‘three pipes will be separated in the — 


pit, at the dump and when strewn, and -_ 


careful selection of the material must be 
made at each place. The embankment must 


gate house, by two vertical wooden partitions. _ 
The third or waste pipe will be arranged by 


means of a floor above, to discharge the waste 


be commenced at the lowest place, and alway ~~ water - only. , into the partition attached to the 


be maintained nearly level in both directions, waste pipe. All of the gates will be provided 


a and, if necessary to be built up higher in one | 
place than another, it must be racked ‘back 
steps equal to 1 in 4. 
The under part of the embankment for 10_ 


rows; but whether made with carts or bar- 


with the proper apparatus to raise them and 
to discharge the supply water into each, | or to 
shut it off from each. The lower gate well © 
will be 8 by 6 feet and 8 feet deep, covered 
with trap doors. Each of the pipes will have | : 


‘to 15 feet high may be made with wheelbar- :* 
a stop gate, and the waste gate, a curved iron — 


rows, each layer must be thoroughly rolled pipe to the discharge culvert. The pipes will 


with heavy, grooved rollers before the suc- 


ceeding one is put on. That portion of the 


be of cast iron of 2 feet interior diameter, — 
and 1} inches thickness of metal, connected _ 
_ by leaded joints. Where the pipes pass 


embankment immediately adjoining the pad- 


dle wall should be made almost as compact as- ~ through the cut-off wall and at the - house, 


“a 

= 

= 
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= leaded to the exterior of the pipe. 


“most reception by the ot 


Ninta CONVEN ENTION. the New Orleans and Galveston geuerally. 
Twenty-Fourth Annual Meeting, the follow- April is about the middle of our busy season 


ing, received by the Secretary, referring to 

time and place of the next Convention of the 

Society, were 1 read. Oa 


From Capt. CHARLES Ww. How: ELL, October 
“4th. —In naming time and place for next 
Annual Convention of the Society, there are 
reasons for preference, which I beg leave to 
submit through you to the members attend- 
ing the Annual Meeting, in more detail than 
= space on blank sent me, permits. aes 
7 About the middle of April, the weather at 
New Orleans is usually very pleasant, and the 
city offers many attractions to visitors from 
‘= north. _ ‘The works of river and harbor 
improvement iv the vicinity of the city are 
among the most interesting in the country. 
_ The Mississippi Delta is, in many respects, the 
Holland of America. 


‘Personal inspec on will ‘aid members of the 
in appreciating, on taking part in 
_ future discussion of plans for obtaining a 
_ permanent and adequate navigable channel 
between the Mississippi and the sea. It will 


> in discussion of the problem of land soe 


clamation or protection by levees, &c. _ 
= The protection of the cities of New 
; Orleans and Galveston from storm tides, 


and the drainage and water supply of these 
_ cities, will furnish interesting subjects for 


investigation. 


There are to be seen about New | Orleans” 
a some interesting examples of the founding of 
The 

compressing of cotton, the manufacture of perhaps, be spared from the north. 
ice and of sugar, can perhaps be witnessed 7 
In 
Atchafalaya Bay and in Galveston Bay we have 

examples of artificial channels, — to that 
‘The suba- 


heavy structures on a compressible soil. 


here in as great perfection as elsewhere. 


leading into Baltimore Harbor. 


The engineering prob- 
lems it presents, are now looming up and in 


here. Our works can be seen to the best ad-. 
vantage then, while at the same time we would | 


not be able to attend the Convention else- 
where. Perhaps then, works» in the north 
will generally be in condition to allow engi- 
neers in charge, absence for a few days. 
Distribution of members considered, it must 
be admitted that New Orleans is not nearly — 
a@ central point, but it is hoped, in view of 
what can be presented here, that this will not 
have great influence against choice of this. 
city for meeting of the Convention. Cheah if 


From Pror. CHARLES G. ForsHeEY, October 7 
25th. a * It is our conclusion to urge the 


: Society to accept our invitation and make 


New Orleans the place of the next Conven- 
tion, and to appoint for the time any date from — 


Aprilistto15th,next. 
It happens that the great works of the im- — 


“provement of the navigation of the great river — 


of the continent, both by an experiment to. 

jettee its mouth and to deepen the mouth by 
powerful dredges, are in progress; and still 
the questicn is agitated as the method by 
canal from the river into the sea. ¥ 
: The improvement of the hwbor of Galveston, i. 


too, is being attempted bya method nearly J 


new, and the work by that time will be suffi- 


ciently advanced to be very interesting to the 


Barware The season of the year will afford — 


those who have not seen the Mississippi river 


_ in its flood, an opportunity of witnessing that ~ 
sight. 


It will bet the most delightful season to visit’ 


us, and at the same time, at a season you can 


One thing we can promise the iniitilines. 


_ that is, a most hospitable welcome to our 
and reasonable charges from our hotels 


All things taken into we 


queous gabionades for improvement of the _ lieve that New Orleans is the place for the next a 


entrance to Galveston harbor, are worthy of 


inspection. 


There are several Members of the Seaety 
James 
Eads, Mr. George W. R. Bayley, Mr. Elmir L. - Annual Convention be held ia New Orleans— 
Prof. Charles G. Forshey, and my- 7 the use of steamboats and steam yacht be- 
committee, think 
Excursion 


here, among whom I mention Mr. 
Corthell, 
self, who, acting as a loc 
can secure the following :- 


quarters and at hotels, Ke. ; 


meeting. Please convey to the Society this, 
our hearty invitation. Wi 4 
From Mr. L. October 26th. 
—I have requested for the Society—should the 


longing to Capt. James B. Eads, and of the U.S. 
Revenue for excursions to the jetties; 
for the Chamber 


— 
there will be placed, an exterior flange of 42 excursions about New Orleans, to the Passes. 
inehes exterior diameter, which is to of the Mississippi and to Galveston, at but 
— 
. 
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LISt OF NEW BOOKS ON 


acs ‘ENG INEERING AND TECH IN I 


oe ~Wedee this ii will be announced new books o on these and ki kindred ‘subjects, which 1 


4 professionally useful to members of the Soc iety. 
Acoustics, Light and Heat. 7 'W. S. Davis and Artillery, Elements of Field ——, designed for 
a W. Lees. ~ (Advane ed Science Series.) Lon- — the Use of Infantry and Cavalry Officers. 7 
don. Collins. (Announcement.) ~) ‘Henry Knollys. London. Blackwoods. 
Aerial Navigation. C. B. Mansfield ; (Announcement. 
- Preface by J. M. Ludlow. London. Mace Exercises. Revision of Part II, Sec- 
-Anthracen ; ; its Constitution, Properties, 
Manufacture and Derivatives, including Hand-book for the 9-inch Rifled Muzsle- 
artificial Alizarin, Anthrapurpurin, &c., loadiug Gun of 12Tons. Do. for the 10- inch 
with their Applicationsin Dyeingand Print- —_—‘Rifled Muzzle-loading Gun of 18 Tons. 
ing. .G. Auerbach. Trans. and ed., -(Parliamentary.) London. 8vo., each 6d. 
the rev. Manuscript of the Author, by Astronomy, the Modern Genesis: being an 
William Crookes. London. Enquiry into the Credibility of the nebular 
(Announcement.) of the Origin of planetary Bodies, 
Antiquities, Observations on popular — a 7 the Structure of the solar System, and of 
chiefly Illustrating the Origin of our vulgar general cosmical History. W. iB. Slaughter. 
Customs, Ceremonies and ‘Superstitions. 7 Yok. ... 
1s John Brand and Henry Ellis. New and rev. , Without Mathematics. 6th ed., rev. | 
ae ed. London. 8vo, illus. Chatto & ad 7indus. = for the Results of the Transit of Venus. 
Edmund Beckett. London. 8vo. Ch. Knowl. 
Aqueducts of Rome, traced from their Sources So. 8vo. 48. : 7 
* to their Mouths. John H. Parker. London. Boiler Flues. On the Resis tance C —— — to 
illus. Parker d Co. (Announcement.) =. Collapse. W. C. Unwin. (Minutes of Pro- 
Archeology of Rome. John H. Parker. . 2 ? “ceedings, Institution of Civil Engineers). 
volumes, illus., each complete in itself. London. 8vo, illus. Inst. Civil Eng. 
Part7: The Flavian Amphitheatre, com- Boiler Incrustation and Corrosion, a Paper 
_. Monly called the Colosseum. London. 8vo, —__—read before Section G., British Association, a 
illus. Parker d: Co. 108.60. Glasgow Meeting, September, 1876. F. 
“Architectural History of the University and Rowan, London, Spons. (New York.) ‘6, 
Colleges of Cambridge. Prot. Willis. Ed. $0.40. 
John Willis Clark. Cambridge. Univer- &B 
Press. (Announcement.) . David Kinnear Clarke. (Minutes 
: ‘Architecture, Dictionary of Terms used in Proceedings, Institution of Civil a a 


oilers; the ev aporative Performance e of Steam a 


, Building, Fine Arts, &c. John Weale. London. 8svo, illus. Inst. Civil Eng. 
_ Ed. with humerous Additions, by Robert “Bread and Flour; the Analysis of —,.' L.A. 
Hunt. (Weale’s Series.) 5th ed., rev. and Wanklyn. London. Z'rubner. (Announce- 
Bridge, Construction of the Railway —— over 
' the Werchsel at Thom, after designs of J. 


Notes on Irish eT Earl of ‘Dunraven. 
Ed. by M. Stokes. Vol. II. London, 4to, W. Schwedler and H. Loefler ; folio, 
Bell & sons. (Announcement. ) (German.) Berlin. 
Studies in mercantile ——. W. 8. 8 Building, a Book on —, civil and coclesian. 
ial Ogden. London, illus. “Batsford. tical; with the Theory of Domes and of 


30s. eee Great Pyramid, together with a Catalogue _ 
Armed Strength of the: German Empire. Part of the Sizes of Churches aud other large 
Organization and Administration; with we Buildings. Edmund Bec kett. 
Map. “Compiled in the intelligence Branch 8vo, illus. or osby & Lockwood. 


of the  ,uarter-Master-General’s Depart- 
ment, Horse Guards. F. C. H. Clarke. George London, folio. 


of the Netherlands ; with Map. - of Brickwork and Masonry in the be 
 F.C.H.Clarke. (British Government Pub- tical Construction of Buildings. 
lication.) London. 8ve, 4s. Scott Burn. (Advanced Science Series. 
 . Assaying and Assay Schemes. Notes on—. New York. 12mo, text. 4to, plates. Put- 
Pierre. de P. Ricketts. New York. 8vo. nams. $3.75. 
Van Nostrand. $2.50. Castles, early and medisval —, or 
Art, a Plea for —— iu the House, with special and Gar dens. John H. Parker. London. 
xi Reference to the Economy of collecting 8vo, illus. Parker & Co. (Anmouncement.) 
Works of Art, and the Importance of Taste Catacombs of Rome, and their Testimony 
Education and Morals. W. J. Loftie, relative to primitive Christianity. W. H. 
London, illus. New ithrow. Lundon, 8vo. Hodder & 
(Announcement.) ton. 1s. 6a. 
Examples of modern British or ancient Cemeteries of Rome. John 
London, 4to, illus. Bickers. (Announce- iL Parker, London. 8vo,illus. Parker 
in Ornament and Dress. Trans. from Chemistry: general, medical and 
French of Charles Blanc. London, illus. tical, including the Chemistry of tk 
“Chapman & Hall. (Announcement. a Pharmacopeia, @ Manual on the | 
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tions in Medicine and Pharmacy. John 


London. 12mo, illus. 


Weldon. 


Principles of the Science, and their for Amateurs. Frank Howard. New ed. 


Attfield. 7thed. Rev. from the 6th (Eng- 


(12mo. Lea. $2.75. 
inorganic . Thorpe. Vol. 
(Advanced Science Series.) London. 
@ollins. (Announcement.) 
— systematic Hand-book of volumetric 
Analysis, or the quantitative Estimation of © 


38s. 6d. 
Earth, the ancient Life-History of —~—, an 


_ lish) ed. by the Author. a Philadelphia, a Outline of the Principles and leading Facts 


of paleontological Science. 
Nicholson, London. 
-nouncement.) 


Henry 


Economics, a Primer of —. D. Mac- 


4 —leod. London.  8vo. Longmans. (An-- 
nouncement.) 


chemical Substances by Measure applied Electricity. Lessons | in the Royal 


Liquids, Solids and Gases. 
3a ed., rev. and enl. Philadelphia. 8vo 
‘illus. Lindsay & Blakinson. (Van Nos-— 
 trand, New York.) $300. 
Cleaning and Scouring, a Manual for Dy ers, 


Christopher. — Sve. Spons. (New 


Francis § — | stitution, 1875-6. John Tyndall. 


London.. 

8vo, illus. Longmans. 
Engineering Papers. Abstract of —— in 
foreign Transactions and Periodicals. Ed. 


XLVI.) London. 8vo. Inst. Civil Eng. 


James Forrest. (Minutes of Proceed-— 
- Laundresses and for domestic Use. S. os ings, Institution of Civil Engineers. Vol. 


York.) 6d. 


Coal, Returns: of Trials of ——. 


Perey 


Colliery” Management, with ‘Iilustr 
Jonathan Hyslop. 2ded. London, 2 vols., 


—8vo, illus. (Van Nostrand, New York.) 
Commerce, H: andbook of European 

Savery. London. 8vo. Low. 

Commercial Products of the vegetable King- 
dom. P.F. Simmonds. ed. 

Spons, iNew York. Announcement.) 
Costume, Cyclopzedia of 


2 military, from the earliest Period in Eng- 


- notices of contemporaneous Fashions on 
the Continent. J. R. Planche. 2 vols. Lon- 
don. 4to, illus. 
 Chalto & Windus. (Benton. New York.) 
 Cyclopmdia, Appleton’s annual.—A general 


Index to— —. embracing the Years 


to 1875, inclusive. New York. 8vo. 
tons. $3.50. 

~ Decoration in Rome, church and altar, includ- 

2 ing Mosaics, Pictures, and cosmati Work. 

With 20 Plates and numerous Diagrams. 

John H. Parker. London.  8vo, illus. 


Parker & Co. (Announcement.) 


ed. by J. T. Hurst. Vol. IL. 
pS Africa, including the Cape Colony, Natal, 
Geo. q 


London. 
London, 8vo. Spons. York, An 


. or Dictionary 
of Dress, regal, ecclesiastical, civil anu - 


(Vol. I. 


, pioneer —-,, a Treatise on the engin- 
eering Operations connected with the Settle- 
ment of waste Lands in new Countries. © 
Edward Dobson. London, 8vo, illus, 
Crosby & Lockwood. 

Engineers, Spons’ Information tor colonis —al—, 
Southern. 


and the Dutch Republics. | 

London, 8vo, illus. | Spons. York.) 

Do. Vol. III. India, by F. Cc. Denvers, 


Henry Hall. 


> 
-nouncement.) 


Transactions of the Institution ee 


‘i and Ship Builders in Scotland. Vol. XIX, | 
land to the Reign of George III., including _ 3 


19th Session, 1875-6. Glasgow, illus, 
Inst. of Eng. & Ship Builders. 

of the Society of Engineers. 
1876. London, 8vo, illus. 8 Spons. (New: 
York. Announcement.) 

Engineer’ s Valuing Assistant. H. D. Hoskold. 
London. Longmans. (Announcement.) 

Ephesus, Discoveries at—, including the Site 
and Remains of the Great Temple of Diana. — 

J.T. Wood. Parker & 

-(Announcement.) 

Exhibition, Philade Iphia International — 1876. 

- Catalogue of the Articles and Objects ex- 


3 hibited by the U. S. Navy Department in 


the Government Building. Thornton A,. 


a — Suggestions for House — in Painting, ia Jenkins. Philadelphia. 4to. 


Wood Work, and Furniture. Rhoda and 
Agne s Garrett. 


Descent and Darwinism, Doctrine of ——. O. 
Schmidt. 3d ed. London. 8vo. King. 5s. 
Diamonds and precious Stones, a. popular 
_ Ace ount of Gems, trans from the French 
of Louis Dieulafait by Fanchon Sandford. 
New York, 12mo, illus. Scribner. $1.50. 
Discount Guide : consisting of Tables for the 
Use of Merchants, Manufacturers, Iron- 
mongers and Others, by which may be 
- ascertained the exact Profit arising from 
any Mode of using Discounts, together 
- with Tables of Profit or Advance, Com- 
mission, &c. % Henry Harben. New ed. 
nouncement.) 
‘Drawing, American Handbook" of industrial 
—_—, for Schools and Home Instruction, a 


London, 8vo, illus, Mac- 
millan. (New York. Announcement.) 


--—. List of awards | made by the U. 8. 
Centennial Commission to the American 
xhibitors, from the official Lists. Phila- 
delphia, 8vo. Souder. $0.50, | 
Fair bairn, the Life of Sir Ww ait par 4 
_wriiten by Himself. Ed. and completed 
by W. Pole. London,  8vo. Portrait. 
Longmans. (: Announcement. 
Farming, Suburban—John Dor: 
don, illus. Crosby & Lo 
nouncement.) 
Fire-Arms: on the of Fire-Arms. 
upon Tactics, a historical and critical in- -— 
vestigation by an Offic er of superior Rank 
in the German Army. Trans. by E. H. 
Wickham. London, 8vo. King. 
nouncement.) 
Forces. Applications of phy sical 
Guillemin, trans. by Mrs. Lockyer. by 
J. Norman Lockyer. London, 8vo., illus. 


simple Application of practical Geometry = Macmillan, New York, (Announcement. 4 
te the daily Wants of the Mechanic and Formule, a Handbook of— Tables and 
j= 4 


Artisan, with a complete Explanation of the 
' Use of Instruments as applied to architec- 
tural and mechanic al Drawing. C. A. 


Memoranda for architectural Surveyors. 
John T. Hurst. 10th ed. 


re-written 
and enlarged. London, obl. 


5s. With 


Emery. In 4 Parts. Springfield. BVO, illus. Molesworth’s Pocket Book. 9d. 


PartI. Bradley. $0.50. 


The Sketcher’s Manual ; or the Art of | 
- Picture-Making on the simplest Principles 


Spens. (New York.) > 
- Fortifie ations and Buildings of the Time of 
_ the Kings, the primitive—. John H. Parker,. 


— 
— — 
a 
— | 
wy 
— 
— 


9a ea. London. & Co. 
7 Forum, the Roman,—a topographical Essay 
ics on the Forum and neighboring Localities 
of Rome. Francis M Nicolas. London, 
= 


8vo, illus. 


4 


8vo,, illus. Parker & Co. (Announcement.) 


urniture. Examples of ancient and modern Husbandry, the Handy Book of ——. 
B. Talbert. London, folio. Bats-— Waring. 
Coa 


Galvanism and Electro-magnetism, a Treatise 
 on—Gustav. W iedemann, trans. from 2d 
German ed., by G. Carey Foster; 3 vols. 
London, illus. Longmans, Announce- 
Gas; on the Manufacture and Distribution of 
Gas. William Richards. London, 
illus. Spons, New York. (Announcement.) 
Geological Observations on the volcanic Is-— 
lands and Parts of South America visited 
during the Voyage of H.M.S. ‘ Beagle.” 
New ed., London, illus. 
Smith & Elder. (Announcement.) 
Geology, Feld—. W. Henry Penning, with a 
Selection on Paleontology, by A. Jukes- 
Browne. London, illus. Bailliere. 6s. 
of England and Wales ; a concise Ac-— 
count of the lithological Characters, lead- 
- ing Fossils, and economic Products of 
— the Rocks, with Notes on the physical Fea- 
- tures of the Country. Horace B. Wood- 
bs ward. London, 8vo, illus. Longmans. 4s. 
. The great Ice Age. James Geikie. 2d 
 ed., thoroughly revised, with new Matter, 
embodying recent Discoveries. London. 
 Daldy d& Ibister, (Announcement.) 
Geometrical Note Book, containing easy 
Problems in geometrical Drawing. F. E. 
‘Kitchener. 3rd ed., rev, London, Ato, 
illus. Macmillan. (New York.) 2s. 
Gilder’s Manual, including Silvering, Picture — 
Frame Making and Repairing, Xc. 
York. 12mo. 
s Glass Staining, arudiment Treatise on the 
Art of , to which is added an Ap- 
a on the Art of Enamelling. M. A. 
yessert. (Weale’s Series.) 3rd ed, London, 
illus. Crosby d: Lockwood. 2s. 
Gold and its Uses; including practical In- 
_ structions for Goldsmiths and Jewelers in 
the Art of Alloying. Melting, Reducing, 
Coloring. Mixing and Refining ; the Pro-— 
cesses of Manipulation, Recovery of Waste, 
7 ~ chemic al and physical Properties of Gold ; 
with a new System of Mixing its Alloys, 
_ Solders. Enamels, and other useful 
&e. George E.Gee. London, 
Crosby & Lockwoed. (Announcement). 
; or legal Regulations for the Standard 
of Gold and Silver Wares in the different 
Countries of the World; trans. from the 
German of Stiindnitz by Mrs. Brewer, and 
ed. with Additions, by Edwin W. Streeter. 
Londo. Chalto Windus. 
ment.) 
Guns, Choke- Bore,—and how wed for all. 
Kinds of Game. W. W. Greener, with 
 lithographed Targets, 30 inches’ Diameter, 
re showing the precise Distribution of the Shot 


Charles Darwin. 


8vo. 


> 


both with the old and new Systems of 
London, 8vo, illus. Cassell. 
Heat, analytical Theory of Joseph 


Fourier. Trans., with Notes, by A. Free- 


Cambridge. University Press (Au-— 


Mouncement), 
— Handbook of ——, Dionysius Lardner. 


+ New ed., rewritten and enl. by Benjamin 
Loewy. London. 8vo. illus Crosby 
Lockwood (Announcement.) 


illus. 
Libraries, public ——, In the United State 8 of 


Re- 


4 


—, practical Treatise on—, as applied to the 
Arts, Thomas Box. 2d ed. Lon- 
don. 8vo. Spons. (New York) 128. 6d. = 
Hops: their Cultivation, Commerce and Uses — 


various Countries. P. L. Simmonds. 
George 

Jr. Philadelphia, 8vo, illus. | 

Industrial Classes and industrial Statistics. — os 
G. Pbillips Bevan. 2 vols. - London, 8vo, 
illus. Stanford. Ts. 

~ Conciliation. Henry Crompton. Lon. 
8vo. King. (Announcement.) 2s. 
Insurance Cyclopedia. Vol. 4. London. — 

Iron and Metal Trades’ Companion; a C alcu. 
lator containing Tables upon a new and hy 

- comprehensive Plan for ascertaining the 

Value of any Goods bought or sold by 

| Weight, from 1 Pound to 100 Tons, at Rates | 

of from one Farthing per Pound to 11° 

- Shillings per hundred Weight, with useful 

Rules and other Formule. Thomas Dow- 

nie. London, 18mo. & 

Announcement.) 

and Steel Institute, ‘the Journal of —— 

No. 1. 1876. London. 8vo, illus. Spons. 

_ (New York.) $8.75 
Irrigation for the Farm, Garden, and Orchard. 
Henry Stewart. New York, illus. 


a 


Lake Dwellings of Switzerland and other Parts | 
of Europe. F. Keller, trans. and arranged 
by John E. Lee. _ New ed. enlarged, with © 
additional Information derived from more. 
recent Researches. London, illus. Long-— 
mans, (Announcement.) | 
Landscape Gardener: a Practical Guide to _ 
the Laying-out, P lanting. and Arrangement 


New of Villa Gardens, Town Squares and open 


_ Spaces, from a Quarter of an Acre to 4 Acres, 
for Use of practical Gardeners, Amateurs, _ 
Architects and Builders. Joseph Newton. 
London, 8vo, illus. Hardwick. 
ai and Turning, a Treatiseon——. W. | 
a Henry Northcote. 2d ed. London, 8vo, 
Longmans. 188 
their History, Condition, and 
| Management, Part I. Special Report. Part | 
Rules for a printed Directory Cata- © 
logue. Charles A, Cutter, Department of _ 
the Interior, Bureau of Education, Wash- 
ington. 8vo. Gov't Printing Office. 
Logarithns and Trigonometrical Tables. 
Bottomley. ed. London, 8vo. 
.... 
Machines, among ——,a Description of va- 
rious mechanical Appliances used in the 
Manufacture of Wood, Metal, and ‘other 
Substances, a Book for Boys. ” New York, 
12mo, illus. Van Nostrand. $1.75. 
Maenetism and Electricity; elementary and | 
advanced Stages; being Part IIL. of a Ser 
‘¢ of Exercises in experimental Physic , 
Woodward and George baie Bi 
ham. 12mo. 94d. 
Man, the early Man in Eur 
York.  8vo,illus. 
the Races of— and their 
Distribution. From the German of Oscar 
 Praschel. London, 12mo, King. (Apple- 
ton’ Hew Fee) .. an. 
Manufacturing Industries, British 
_ by G@ Phillips Bevan. Guns, Nails, Cocks, | 
| Pins. Screws, Railway Bolts and Spikes, 


America ; 


Pins, Needles, Saddlery and Electro-Plate, 
by W. C. Aiken; Pens and Parier- -nache, 


— 
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An- 
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G. Lindsay +—Jewelry, by George W: allis; 

Gold Working, by Charles Boutell; Watc hes 
and Clocks, by ¥. J. F. Bretten; Musical © 
Instruments, by K. F. Rimbault; Cutlery, ‘ 

_ by F. Callis,—Salt, Preservation of Food, 

Bread, and Biscuits, by J. J. Manley; Sugar 


by Morgan Evans; Brewing, Distilling, by 
T. A. Pooley. Loudon, 12mo, illus. Stan-— 
(Van Nostrand, New York.) 3 vols. 
Matter and Motion. (Manuals of elementary 
Science). J. Clerk Maxwell. London, 

12mo. Ch. Knowledge So. 18. 
Mechanical Engineers, Procedings of Institu-— 
tion of ——, July, 1876. Birmingham, 8vo, 
illus. 


= ay 
Metallurgy: the Art of extracting Metals from nm 


John 

Re ports for 
8vo 


their Ores. 5th Division--Silver. 
Percy. London, illus. 

ment.) 

Meteorological 4 Department. 

1875. (Parliamentary. 
15s. 5d. 

Metropolis Board of We orks, "Reports ‘for 
(Parliamentary.) London. 8vo. 4d. 

Microscopic Objects, their Preparation oat 

Mounting. Thomas Davies. Ed. by 

Matthews. 2d ed., greatly enl. London, 

 12mo0, illus. Hardwicke & Bogue. 2s. 6d. 

Military Dictionary, comprising Terms scien- 
tific and otherwise, connected Rg the 


Science of War. G. E. Vogle and E. D. Steven- 
spon. 3d ed, London, 8vo. Clowes. 16s. 
Mining Machinery: a descriptive Treatise 

the Machinery, Tools, and other Appliances — 

used in Mining. G. W. Andre. London. 

Spons (New York). (Announcement), 

‘Miealoainet River, tin Report on the Improve- 
ment of the South Pass of the —— ——, show- | 
ing Condition of the Works, August 17th, 
1876. C. B. Comstock, of Engineers. 
W: ashington, 8vo, illus. rinting 
Office. 

Money, bi- Metallic, she | Necessity 

Function of Silver in the Currency. 
Cernuseti. New York, 
$0.25. 

(the), and the Condition and 
tions of its Surface. - Edmund Nelson. 
London. 8vo. illus, Longmans. (Vi Van 
trand, New York.) $15.00. 

Music; the Theory of Sound in its Relation - 
to——. Pietro Blaserna. (International 
Scientific Series.) London. 12mo, illus 


and the 
Henry 
Homans. 


King. (Appletons, New York.) $1.50. 


Natural History. Memoirs 


Society of —— —---. Vol. 2, Part IV. No. 4. 
Prodrome of a Monograph of the Tabanide 
of the United States. Part II. The Genus 
Tabanas, with Appendix and Index to Parts 
Land II. C.R. Osten-Sacken. Boston, 8vo,_ 
— Philosophy, a Treatise on —— ——. Vol. 
William Thompson and G. Tait. New 
University Press. az 


ed. Cambridge. | 


nouncement.) 


3 familiar Letters ont some My of 
—— and Discoveries in Science. T. 8. Phip- 
& gon. London, 8vo. Low. 
; Lessons from —— as manifested in 
Mind and Matter. St. George Mivart. 
7 (London reprint.) New York, 12mo. Ap-- 
Nautical Almanac. Key to new Guide Book, 
andthe Quantities from the ‘‘ Nautical Al- 
-manac”’ for Working the Questions in Edi- 
tion for 1878. Sunderland. 


12mo. Reed. 


Navigating and Shipping, 1875. Tables. =: 


Ornithology, Wilson’s American aan or natu- 


Pottery and Porcelain, a Manual of Marks on 


Fink. 
way Wagons. 


Parts. "(Parliamentary ) 
Navy, a popular History of the British — 
from the earliest Times to the present. Ww. = 
H. G. Kington. London, 8vo, illus. Reerrd 


& Inglis. ‘Bs. 


Refining, by G. H. Gill; Butter and C heese, Ocean (the); its Tides and Currents and their 


Replies to the Critics. William L. 
London, segue. 


Causes. 
J 


Oilman’ Cale ulator, Tables show- 
- ing the Number of imperial Gallons in any 
We ight of Oil of a specific Gravity, of from 
700 to 960, from 1 Pound to 400 Cwt. Prices 
Sy Gallon equivalent to Prices per Ton at 

16 different Weights. from £3 to £100. Con- 
tents of circular Tanks in imperial Gallons. 

James Ireland. London, 12mo. Spons, 
(New York.) 1s. 6d. 


yal History of the Birds of the United States; — 
with the Continuation by Charles Lucien 
‘Bonaparte. _New and en. Ed.,completedby 
Insertion of above 100 Birds omitted in the 
geil Work, and illustrated by valuable 
“Notes, and a Life of the Author by William 
Jardine. 3 vols. London, 8vo, ilfus. in 
Chatto Windus. (Bouton, New 
Painting, a practical Manual of House Paint- 
ing, Graining, Marbling and Sign Writing. 
Ellis A. Davidson. 2d ed. London, 12mo, 
illus. Crosby & Lockwood. 58) 
Paint, the Use of —~— as an engineering Ma- 
_ terial, a Paper read before the Society of En- 
gineers, by Ernest Spon. London, 8vo, 
illus. Spons (New York.) 1s. 
Patent Office. Rules of Pr actice in the 
United States ————. November, 1876. 
Washington, 8vo. Gov't Printing Offce. 
Patents for Inventions. Report for 1875 
(Parliamentary.) London, 8vo. 1s. 2d. 
Plants, cultivated —— their Propagation and 
Improvement. including natural and artifi- 
cial Hybridisation, Raising from Seed, Cut- 
tings, and Layers, ‘: rafting and Budding, as 
_ applied to the Families and Genera in Cul- 
tivation. F. W. Burbidge. London, illus, 


 Blackwoods. (Announcement.) 


olor 8. 


Prints and Drawings, Handbook to the De- | 


—— —; aDictionary of easy Reference. 2 
W. H. Hooper and W. C. Phillips. London, — 


—16mo, illus. Macmillan (New York.) $1.75. 


partment of — —in the British Museum, 
with Introduction and Notices of the var- 
ious Schools, Italian, German, Dutch, a 
_ Flemish, Spanish, French, and English. _ 
Lewis Fagan. "London, 8vo. Bell Sons. 

tailroads. Investigation into the Cost of — 

Passenger Traffic on American Rail- 
roads, with special Reference to Cost of. = 
Mail Service. and its Compe nsation. Albert 

Railway Accidents. Returns, April and May, 

_ 1876. Inspectors’ Reports. Part 3. a 
and June, 1876. Part 4. (Parliamen-— 
tary London. 3s. 6d. 
2s. 

feport (Parlia- 
mentary London. 8vo. 1s. 10d. 

—— Passengers’ Duty. Index to Report. 4 

(Parliamentary Re »port.) London, 8vo. 9d. 

rolling Stock. I. Construction of Rail- 

II. Railway Rolling Stock. 

Capacity in Relation to the dead Weight of 
Vehicles. Brown and 
8vo, illus. “es 

; 
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‘Railways in India. Danvers’ Report for 1875 - Sound (on); a Course of 8 Lectures delivered | 
Report ) London, 8vo, at the Royal Institution of Great Britain. 

—. On the permanent Way of—. R. Price York, 12mo. illus. Appletons. $2.00. 
Williams, with abstract of Discussion Spectrum Analysis, Studies in ——, Sound 
(Minutes of Proceedings, Institution of Civil Waves, Atoms and Molecules Spectre, Dis. _ 
Engineers). — illus. Inst. sociation, Questions for Chemists. New 

Civ nl Eng. Methods of Research, Spectrum Photo- 

——. Protest against the graphy. J. Norman Lockyer. London, 
Lake District. Robert Somervell, with Ar- King. (Announcement.)— 
ticles thereon reprinted from Saturday Re- Steam-Engine; Notes on — Cotterill. 2d ed. 
view, and Preface by John Ruskin. London. Spons, N ew York, (Announcement.) 
dermere. 8vo. Garnett, 1s. —— Theory and Action of — 

Rapid Transit. The Opinions of two eminent for practice! Men. W.H. Northcott. Lon- 

= Engineers on ——. W.J. McAlpine and E. don, 8vo. illus. Cassell, 78.60. © a 
Viele. New York,8vo. | - the safe Use of , containing Rules 

Rigger’s Guide: containing practical Instruc- _ for unprofessional Steam Users, by an En- 

tions for completely rigging Ships, with _gineer. 4thed. London, 12mo. Crosby 
considerable Additions relative to Wire Rig- Lockwood. 
ging, Formation of Charles Towing on Rivers and Canals by Means 

Bushell. 6th ed., rev. an enl. Ports- 7 ofa submerged Cable ; with a De scription 
mouth. Griffin. (Announce ment. of their Cable System, by the Patentees. 

Rivers and Canals, the new Formula for J. Meyer and W. Wernigh. London, sated 

mean Discharge of —— ——, W. R. Kutter, illus. Spons. (New York.) 58, 
_ trans. from Articles in « Cultur Ingenieur,” Stone Crosses, an historical and descriptive 
by Louis D’A. Jackson, London, 8vo, Account of the old Stone Crosses of Somer- 

Spons. (New York.) 128.64. set. Charles Pooley. London. 

‘Rules and Examples. Part 2. T. Dalton. (Announcement.) 

London, 18mo. Macmillan. Storms, the Sailor’s Horn-Book for the Law 
2s. 6d. of Storms ; being a practical Exposition of 
Sailor's 1 Pocket-Book: a of the Theory of the Law of Storms, and its 
me Rules, Notes, and Tables, for the Use of the ‘Uses to Mariners of all Classes in all 
Royal Navy, the mercantile Marine —and- Parts of the World, shown by transparent 7 
Yacht Squadrons. F. G. D. Bedford. Ports- Storm Cards and useful Lessons, 6th ed. 
— illus. Griffin. (Announcement.) | Henry Piddington. London, 8vo. Norgate. 
Sanitary Engineering. Baldwin Latham. 2d. 108.64. 
ed. rev. London, Spons. New York. (An- Telegraphic Messages : Secret Code for — — 
nouncement. for the secret Despatch of every 


‘Science. History of the Conflict between R Description of Message on a new System. 
ligion and Science. (International Science William Macgregor. Tnverne ss. Water- 
Series.) John W. 7th ed. Lon- stons. (Announce ement. 
don, 8vo. King. ‘Telegraph Department ; Organization and 

- Outlines of industrial Science. System ; Report and Evide nee. (Parliamen-— 
David Syme. London, 8vo. King. (An- tary Report.) London. 8vo. 3s. 2d. wi 

-nouncement.) = Timber Merchant's and Builder's C ompanion, 

Sciences. Connection of the physical <meey, — containing new and copious Tables of the 

Mary Somerville. 10th ed. rev. London, reduced Weight and Measurement of Deals 
illus. Murray. (Announcement.) “an Battens, of all Sizes, with a Variety of 

Sculpture among the Greeks and Romans: other valuable Information. William D ‘WS: 

a Mythology in funereal Sculpture and early ing. 34 ed., rev. andcor. London, 8vo. 
Christian Se ulpture. John H. Parker. Lon- illus. Crosby d& 38. 

_ don, 8vo. illus. Parkers & Co. (Announce- : Merchant, the practical ——, a Guide for | 
ment.) the use of Building Contractors, Surveyors, _ 
Sewage, Disposal of in the Urban San- Builders, &c. W. Richardson. London, — 
itary Districts. (Parliamentary Report.) 8vo. Crosby d& Lockwood. 38.60. 

London, 8vo. Tombs in and near Rome ; with ¢ ‘olumbaria, 

Sewer Gas, an Architect’s Letter about—— and the painted Tombs on the Via Latina. a 

— and House Drainage. Henry Masters. John H. Parker. London, 8vo, illus. Par-— 

London, 8vo, Spons. (New ker d& Co. (Announcement.) 

Ship-Building, theoretical — — Thearle. (Parliamentary Report.) London, 8vo. 5d. 

London. Collins. (Apnouncement.) Marks. Rules under the Trade Marks 

‘Bigualiing, Manual of Instruction in Army — Registration Act, 1873 and the Trade Marks 
_ Horse Guards, War Office, August, 1876. Registration Amendment Act, 1876. — " 
6d. Traverse Tables; new and complete Set of 

Signals, System of Marine - P. Griffe on. —. J. 8. Boileau. London, 
New York, 12mo. illus. Van Nostraud. Allen. 12s. Ap 

Slate Quarrying in the Festiniog District, Simms. 3d ed. rev. and extended, with | 
Wales. Alfred A. Langleyand Charles additional Chapters illustrating the recent. 

F Bellamy. (Minutes of Proceedings. - Practise of Tunnelling, as exemplified by | 

of Civil the St. Gothard, Mont Cenis and other 
8vo. Inst. Civil Eng. modern Works, by D. Kinnear Clark. Lon- 

‘Social Science, Journal of —] No. 8, on. 1876, don, 8vo, illus. Crosby — & Lockwood. 

containing Papers and Proceedings of the (W ileys. “New York.) $12.00. 
General Meeting of the American Social _ ‘Tunnels and Water System of Chicago. Un: i 

» Science Association, held at Detroit, soul f _ der the Lake and under the River. Chicago, | 

‘11-14, 1875. 8vo. 8vo. illus. (Van Nostrand, $1 
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self-Fertilization. Charles Darwin. Lon- 
don. Murray. (Announcements.) 
Walls and Gates of Rome of the Time of the 
and the Popes. John H. Parker. 

@@ed. London. 8vo. Parker & Co. (An- 
the historical Construction of 

« John H. Parker. 2d ed. London, 

Parker & Co. (Announcement.) 
War. Franco-German — 1870-71. First Part: 
_ History of the War to the Downfall of the 
_ Empire. 9th Section : Proceedings on the 

German Coast and before the F ortresses of 

Alsace and Lorraine. Battle of Noisseville. 

7 General Review of the Franco-German War 
_ up to Commencement of September. Trans. 
_ from the German. F.C. H. Clarke. (British 

Gov’ t Publication.) London, 8vo. 4s. 6d. 

; Campaign of 1870-71. 
of the Corps of Gen. V. Werder. Comp. 
from official Documents. Ludwig Léhlein. 
Trans. by Fred. T. Maxwell. Chatham, 

great Campaigns: a succinct account 
ag of the principa! military Operations which | 
have taken Place in E urope from 1796 to_ 
= 1870. Ed. from Lectures and Writings of 
in Maj. C. Adams, by Cap. C. Cooper King. 
London. Blackwoods. (Announcement.) 


8v 


Vegetable Kingdom, the Effec t3 of cross and ow Waste Products and undeveloped Sabstances. ' 


Analysis : 


_ Springs. Written by Bernard Palissy in 
_ 1557. Trans. by E. E. Willett. 8vo, — 


Ww eights and Measures: 


8vo. 
Operations © WwW orld _ of 


Zoology, a 14 Weeks’ Course in ——. J. Dor- 


170 


P. L. Simmonds. 3d ed. London, 8vo. 

Hardwicke @ Bogue, 

a practical Treatise on the 
Examination of potable Water. J. A. Wank- 
oly n and E. T. Chi upman. 4th ed. Re-written 

Trubner. 58. 

Resources: a Treatise 


Supply, Notes on —— “em 
Macasey. London. Spons (New York). 
(Announcement.) 


é. (simplified), on if. 
- natural System applics uble to most civilized 
Nations. Lewis D’A. Jackson. London, 

Spons(New York). $1. 
Switzerland, primeval—. Prof. 
Heer. Ed, by James Heywood. 3 vols. 
London, 8vo. Longmans. 28s. om 


man Steele. 
Barnes. 
‘United States Geographical Surveys 
West of the 100th Meridian. George M. 
Wheeler, Lieut. of Engineers, in Charge. 
- Vol. V. Zoology. Washington, 4to, illus. 


: 


New York, 


ADDF: TIONS TO 


SRY Al 


LIBRAR? 


Nore.— Copies for distribution | 


ARE ACKNOWLEDGED AS FOLLOWS : - 


DONATIONS 


From Americ: an Iron and Steel Associa. 
tion, Philadelphia, Pa, : 
7 ts and Arguments in Support of the Police y 
of Protection to Home Industry. Philadel-_ 
 E From Board of Railroad Commissioners _ 
of State of Massachusetts, Boston: 
General Instructions in regard to the Keeping ; 
of Railroad Accounts. 
Report of Railroad Companies to the Board of 
~ Railroad Commissions. (6 copies of each.) 
‘From E. Chatelier, Paris, France: 
Counter Pressure Steam as a Brake in Loco- 
motive Engines. WwW. Siemans. Birming- 
ham. 
Railway of Counter Pressure 
Steam in the Locomotive E ngine as a Brake. 
L. D. B. Gordon. Edinburgh, 1869. _ 


> a From J. James R. Croes, New York: 2. 
Centennial Commission of the American 
Society of Civil E Committee 


on Water Works. © Catalogue of Exhibits. 


F. de 
al Report of the Louisville & Nashville 

R.R. Co., 1874-5. Louisville. 

Headings and Forms of Account, Louisville 

Nashville and Great Southern R’ 


mi amed in this list, will in in order of receipt, be sent i 
abers who apply—antil the supply is d. 


(A copy for each member. Report of Inspection of Improv ovement of 
Funiak, ouisville. Ky.: 


AND 


From R. H. Duell, Commissioner 
Patents, Washington: 
Rules of Practice in the Uni‘ed States Patent. 
Office. November, 1875. 


From Albert Fink, Louisville, Ky. : 
Investigation into Cost of Passenger Traffic 
on American Railroads, with special Refer- | 
ence to Cost of Mail Service und its Com- 
pensation. Aibert Fink. Louisville, 1876. 

From Charles E. New Haven, 
Conn.: 
‘City Year Book of City | of New Haven, for 


1875-6. New Haven. 
Estevan A. Fuertes, Ithaca, N. Y.: 
Cornell University Register and Catalogue, 
1875-6. (Copies for distribution. 
John W. Hill, He ‘milton, Ohio: 
Report of Board of Commissioners. Sixth 
Annual at Cincinnati. 
Gen. he Humphreys 

Engineers, Washington: 


hief of 
ys, 


Sonth Paes of River. 


“Jane 9th, 1876. 


“copies for 


1: amo, illus. 


| 


— 
q 
— 
| 
q 
d 
oe 
— a 
South Pass of 


, for rolled Iron 
“ene and rivetted Plate ‘and Box Girders © 


gion 1875-6. PartIV,asfollows: = the New York Sti ate ‘Albany ; 
ions and Periodicals op 
pg Price ‘United States Geographical Surveys, ‘est of 
Railway Rolling Stock. Brown & Williams. Charge. Vv ‘Zoology. W: 
a Slate Quarrying in the Festiniog District, . __From Miscellaneous Sources: _ 
“North Wales. Langley & Bellamy. _ Annulate Joints for connecting Iron Bars in 
List of Members of the Institution. October _ Bridges and Roofs. Boston. 
1876. Lawrence Water Works. First Report of 
Private Press. Seasion, 1875-6. Nos. 1-20. Board of Experts on the Test trial of the 
_ Abstracts of Minutes of Meetings, and of | Pumping Engines. New York, 1876. 
Papers Advertising. G. W. Rowell & Co. 
Transactions of the Institution 7 Vol. XIX. ants, representing Railways in United States 
"1875 6 and Canada, held at Cleveland, O., October 
From Rear-Adm Thornton A. Je Register of Commissioned, warrant and 
Washington: volunteer Officers of the Navy of the United 
Catalogue of Exhibits of U. S. Navy Depart. ‘States, including officers of the Marine’ 
arge.— ment, in U. 8S. Government Building, Corps and others. January, 1876. Wash- 


ANN NOUN CEMENTS. 
MEETINGS oF THE — for the first INSTITUTION OF CrvIL. ENGINEERS, LONDON. 
quarter of the present Society year, will be —Referring to “List of Members ”’ of the 
_ held as follows :—regular meetings, when bal- _ Institution, issued October 2d, 1876, the fol- > 
lots for members will be canvassed and other _lowing are noted, as being also members of 
business done, December 6th, and January this Society : 
3d ; and stated meetings, for consideration of Clarke,Thomas Curtis, [M]. Philadelphia,Pa. 
professional Decem- Craven, Alfred Wingate, | [M]. New York. 


_ Eads, James Buchanan, [M]. St. Louis, Mo. 


ie oF THE or Dmecrion Evans, Walton White, [MJ]. New York, 
for the same term will be held forthe trans- Fleming, Sandford, [M]. Ottawa, Can. 
action of regular business, Dec 6th and Charles Douglas, [M]. London. 
January 3d, at 3 o’clock, M. ~ Hamble ton, Francis H., [A]. Baltimore, Ma. 
Ret’ Hjortzberg, Maximilian, [M]. Chicago, Ill. 
Reler- PApErs HAVE BE EN FIVED for presen 


tation to the Socicty since the last announee- Samuel, (M]. Brockville, Can. 
y Krupp, Alfred, [A]. Essen, Prussia. _ 


Notes on the Masonry of the East River 
Me: Alpine, William Jarvis,[M]. Babylon, N N.Y. 


Bridge. Francis Collingwood, November P A], Lond 
1.4 PY Sanc erg, ris er eter, uondon, 

On the Rate of Set and Decrease of Resie 

ance of Metals subject to Distortion. ne Appendix to this number of the Journal, 


Robert H. Thurston. Noy ember 3, 1876. isissued herewith:— 


or WATER W orks Exurpits, Discussions on Technical Education, at the 
INTERNATIONAL EXHIBITION. | By the courtesy Washington meeting of the American Insti- 


of J. James R. Croes, Chairman of Sub-Com- tute of Mining Engineers, February 22d and 
ue mittee, Centennial Commission of the Society, 23d, 1876, and at a Joint Meeting of the | 
” Catalogue of these Exhibits, displayed in — ~ American Society of Civil Engineers and 
_ Gallery, Main Exposition Building, has the American Institute of Mining Engi- 
been sent to each member of at Philadelphia, June 19th and 20th, 
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“ADDITIONS. 


‘Perri, Ropert E.........As’t Eng., P. R. Harrisburg, Pa. Nov. 


Srevens, Horace E. [J. ]...U. S. As Civil Eng., St. Paul, 4 


WaARFIELD, “ALBERT Jr. .Engineer Dep’t S. P. R. R., San 


CHANGES AND CORRECT IONS. 


B AXTER, Georce 
UT, 


mer ARTWRI N ....Mech. Eng. 2107 Green st., Philadelphia, 
CLARKE, Lock Box No. 2, Philadelphia, Pa. 
Cooke, Robert L... Div. Eng. De p’t Public Parks, 36 Union sq. (East) 


“COOPER, THEODORE....... Care Am. Soc. Civil Eng’ 4k. 23d st., New Ye ork. 


eee 


Curtis, WENDELL KR. + +Rockl land, Mass. 
Du JBols, AUGUSTUS J....... .Prof. Civil Eng., Lehigh University, Bethlehem, Pa. 


NTS, G Care, E monte, W ur -zburg, Germany. 


LINT, Can ARLES srace & Co. 66 ine st., New 


"Foss, CH ARLES _.San Paulo, Brazil. 


> 
HARLOW , James 22 Mt. W: ashington st., Mass 


WILLIAM B Cate Soc. E. 23 3d st, 


Moore, ROBERT 
Morris, M: ARSHALL, 
“NEY, LA TTE. 145 Erie st., Buffalo, N N. Y. 
sO? ...Cons. Eng., ronto Wa ater Works, ’ Toronto, 


‘TON, FRANKLIN A....U. S. Navy Yard, League Island, P hiladelphis, Pa. 


McC ‘LE LELLAN, GEORG E 


-Newron, H.....CIvI ~Eng., $0 La Salle street, 
— 
Oct. 4, 
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MEE‘ 


7 (Abstract of such as may be of general interest to members.) 7 


THT 
OF ' THE SOCIETY. 


1876.— —A meeting was held at ‘clock, 
7 an paper, » by: Prof. Robert H. Thurston, of Hoboken, N. Jey “On ‘the 
Messrs. George W. R. Bayley, Elnir L. .. Corthell, Caleb G. Forshey, 
‘Edward D. Frost and Charles W. Howell were e appointed neues te- 
dent i in New Orleans, of Committee on Ninth Annual C watiouaual th the 


= 
— mainder of the session was spent in conversation. 


hon R 20TH, 1876. —A stated meeting was held at 8 o "clock, P. P.M. 


Construstion,” was as re adi; a discussion ‘followed, 


the ses session was spent in, conversation. 


OF THE BOARD OF DIRECTION. | 


DECEMBER 67TH, 1876. —A stated meeting was held at 3 o'clock P. M. 
proposals for a admission to the Society were considered, appropriations: 
‘made and other routine business done. 
following, prese nted at the Eighth Annual Convention, then 
referred to the Board, and duly presented at it meeting held August 16th, = 
was ordered to be submitted to the Society Ww ithout comment, for vote 

~ Resolved, that: the American Society of Civil Engineers. w will further, 
by all legitimate means, the adoption of the Metric Standards inthe 
Office of Weights and Me ‘asures: at Washington, as the sole authorized 
standards of weights and me asures in the United St ates ; that the Chair 

appoint a a five to o report t to the Society a of memorial 

to Congress, in furtherance of the object expressed ; ; and that the e fore- 
F going ‘be submitted to the Society and voted on 1 by letter ballot. ; 
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management of the Library were adopted : 


nd Books which are catalogued, shall not be taken from the rooms of . 
‘iety without the consent: of 


On recommendation of ‘the Committee on “een tos rules ol 


he ‘Library Committee, to 


Ww sith application must be made for snch priv ‘lege. 


20°, The following to be posted in the Library :- 


t No ep-tarsoeigans is permitted in this room, except during the meet- 
= 


consulting books w ill not permitted in any case 


eturnthemtotheshelves. 


"The President and Secretary were requested to — express to — 
a Mr. John B. Jervis, . Honorary Member, the thanks of the Society for his: 


valuable contribution of drawings, memoirs referring 


to early American engineer 


icates his book to “Town Committees, Se- 
lectmen, County Freeholders, and other 


Inon Hicuway Bripcrs.*—The writer ded- 


officers whom is entrusted the 


public o 
responsibility of erec ting Iron Bridges;”” 


in| telling them what are the essential ele- 
nents of a good bridge, he supplies them 


4 
I 
| with a large amount of practical information } 


t 

If he does not succeed in gaining their atten- 
tion, it will not be for a lack ot merit in his 
w ork. — In undertaking to educate the aver- 


age committeeman or Freeholder, Mr. Boiler 


- has addressed himself to a Herculean task; 
= gentlemen will continue to build as 
cheaply as the law will permit, and stringent 


w aws alone will prevent the erection of unsafe 


= 


highway bridges. 

The author must be content with having 

: “produced a book which is very valuable and 

useful to the ge nera] engineer and to the 

_ young bridge engineer about entering upon 

the practice of his profession. If the former 

is not an expert in this branch of engineer- 

- ing, he will find here, written in a compact, _ 

clear, straightforward manner, -exac tly the 

hints and information he needs when sud- 

denly called upon to examine bridge plans 

und specifications, or to act as inspector of 

bridges; the latter will lock in vain in his 

_ text books for the practical knowledge that 


Practical Treatise on the Construction 


Iron Highway Bridges for the Use of Town 
Committees, together with a short Essay 
upon the Application of the Principles of the 
Lever to a ready Analysis of the Strains upon 
the more customary Forms of and 
Trusses. Alfred P. Boller, A. M., C.E., 
Member of the American of Civil 
Engineers. Wiley & Sons, New York, 1876. 


NOTES. 


distinc tive phys sical properties of iron 
are fully out, the it ‘should 
pos ess, ) 
are ‘80 ‘that the inex- 
may judge; then, after a few 
words of sound advice about timber, o 


hat has hitherto been inaccessible to them oo describes the different kinds of bridges 


in general use, and in regard to the selection 
_ ofa plan gives this advice, which is good for 
engineers as well as committeemen : “Ignore | 


analyzed as to the character and amount of 
strain occurring in all its parts.” 
_ ‘There are some very sensible and timely re- re- 
marks upon connections and upon the merits 


ee) of the two systems of bridge buildi ng—the 


American and the European—showing how 
the former so greatly excels the latter, and 


why it has attained the ‘noble position of 


being the best system, scientifically and 
tic ally, in the world, Struts or posts, 


eyes and eye-bars, pins and rivets with their — 


sections, sizes and proportions, are 
treated of; while loads, roadways, sidewalks, 


4 pavements, in fact, everything pertaining to | 


a highway bridge receives proper attention. 
Neither do the esthetics of bridge construc-— 
tion fail of their share of consideration. = 


The second part of the book is devoted to — 
the consideration of strains in girders and 
simple trusses, and very simple methods are © 
given for inding them in the ) ordinary forms 


inuse, 


Altogether, the author has more than well — 


fulfillea the task he allotted to himself, and 
given a large amount of valuable practical 
_ information obtainable from no other source, 


any plan of bridge that cannot be accurately 
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_ LIST OF NEW BOOKS oN 


ENGINEERING AND TECHN 


i= 


Aerial Navigation, ed. by Mansfield, 
= with Preface by J. M. 
8vo. (Van Nostrand. New York.) $5.00. — 
- Aquarium (the) ; its Inhabitants, Structure 
and Management. J. 8. Taylor. London. 

8vo. (Van Nostrand. York.) $3.00. 
; Art in Ornament and Dress, trans. from the 
h of Charles Blanc. London. 8vo, 
illus. _ (Scribner, Welford 

New York.) $3.75. 

Botany. Wild Flowers of America. Part 
illus. by Isaac Sprague, text by George L. 
Goodale. Boston. 4to, illus. Hurd & 

Houghton. $5.000 

Brewing. Art of , practical and theoret- 
ical. Frank Faulkner. London. 8vo. (Van_ 
Nostrand. New York.) $5.00, — 

“Bridges. Practical Treatise on the Properties 
of “continuous . Charles Bender. New [ 
York. 16mo,illus. Van Nostrand. $0.50. 
Bridge. The American Company’s 
bum of Designs of Bridges, Roofs, Turn-— 
Tables, Iron Trestles, pneumatic and Ma- 
sonry Structures, &c. Chicago. 4to, illus. 
Catalogue of Library of the Franklin Insti- 

‘ie tute. Philadelphia. 8vo. Frank. Inst. 

} of Massachusetts, 1875, prepared 

under Direction of Carroll D. W right, Chief — 
of Bureau of Statistics of Labor. Vol. I. 
Population and social Stutistics. Ist ed. 

Boston. 8vo. Wright, 

me: Analysis, (qualitative,) a Guide in © 

: - the practical Study of Chemistry and in the 

S. H. Douglas and Albert 

Ann Arbor. BVO. 


Work of Analysis. 
B. Prescott. 2d ed., rev. 
Nostrand. New York.) $3.50. 
Chemistry, a Course of ar- 
- ranged for use of medical Students. Wm. 
Odling. 5th ed. London. 12mo, ‘illus. 
(Van Nostrand. New York.) $3.00. 
ture Notes for Use of chemical Students in 
a organic Chemistry. London. 4to. (Van 
Nostrand, New York.) $1.75. 
- Civil Engineers. Minutes of Proceedings of 
the Institution of » With other 
selected and abstracted Papers. Vol. XLVI. 
Sessions 1875-6. — _Part IV. London. 8vo, 
- Decoration. Suggestions for House 
in Painting, Wood-work and Furniture. 
Rhoda and Agnes Garrett. London. 
illus. Macmillan. New York.) $1.00. | 
Drawing. Krusi’s industrial elementary 
> _Architec ture. Charles Babcock. Ithaca. 
‘Folio, 8 nos. (Appletons. New York.) 
0.00, 
; Elliptic Functions. Elementary Treatise on 
Arthur Cayley. London, 8vo. 
(Van Nostrand. (New York. 4 


— 


Excavation and Embankment. Formule for — 


Calculation of Railroad —— ——. John W. 
3 ‘New York. 8vo, illus. Van Nos- 


rand. 00. = 


Etching, Examples of modern ——. 
“Pies. 


4 Simonin, trans. 


_ Gases, a 
ay 
(Van Nostrand, New York.) 
Geological Survey of Indiana. 
enth Aunual Reports of 


Barnes. 
Insects, Half Hours with 


Insurance, a Digest of the Fire, Life, Marine, 


in Europe and America. London. 


“dq 


Pieces, &c. 


OLOGY. 


wate this head will be announced new books og these and kindred subjects, which ——? 
be professionally useful to members of the Society. 


New 
20 choice Etchings by Queroy, Brunet, 
Debaines, Hamerton, George, Burton, Wise, 
Legros, Lurat, Seymour, Hayden, etc., with _ 
descriptive Text by P. G. Hamerton. © Lon- 
don. Folio. (Bouton, New York.) $12.00. 


_Expositi on, a French View of the Gr rand Inter- 
national ——, 1876, being a graphic Descrip- 


Criticisms and Remarks. L. 
by Samuel H. Needles. 
—Clazton. $0.50, 


tion, with 


Philadelphia. 8vo. 


Finance, an Alphabet simple State- 


ment of permanent Principles and their 
Application to Questions of the Day. Gra-— 
ham McAdam, with Introduction by R. ze. 
Bowker. New York. 12mo. Putnams. 


Fire Protec tion, being s complete Manual of 


the Organization, Machinery, and general 
Working of the Fire Brigade of London. 
Eyre M. Shaw. 8vo, illus. (Van 
Nostrand, New York.) $6.25. 
Treatise ou the kinetic Theory of. 
Henry W. Watson. London, 8vo. 
$1.75. 
Sixth and Sev- 

made dur- 
ing 1874-5. E. T. Coxe. Indianapolis. 8vo. 
Wm. G. Peck. New York. 


Geometry po Conic Sections, Manual of 


. A.S. Packard. 
(Recreations in Natural History). Boston. 
(12mo,illus. Estes Lauriet. $2.50. 


Accident, and Guarantee Insurance Cases 7 
decided in England, Ireland, Scotland, Can. 

ada, and the United States, from the earlies 7 
Period to 1876. O. B. Sansum. New York 


8vo. Callaghan. $8.00. ° 
Cyclopedia; being a Dictionary of De- 


The combined Note Book and Lec- _finition of Terms used in Theory and Prac- 


tice of Insurance in all its Branches, a 
- biographical Summary of Lives of ale 
who have contributed to the Development 
and Improvement of Theory and Practice 
of Insurance, Xc.; also containing a detailed 
Account of Rise and Progress of Insurance 
8vo. 
‘Vols. I-IIL. (Van Nostrand, New York. ) Each 


as 


System, Report on applied 


York. 


to the Channel of Entrance to Cumberland 


Quincy A. Gilmore. 
8vo, illus. Van Nostrand. 
— Models. M. Kennedy. London. 
12mo, illus. (Van Nostrand, New York.) 
al tal Work; Compendium of Architectural 
Sheet —— ——, embracing Rules and Di- 
rections for Estimates, Items of Cost, No- 
menclature, Tables of Brackets, Modillions, — 
Dentils, Trusses, Stock Blocks, _ Frieze — 
Salem, Ohio. 8vo, illus. (Van 
$10.00. 


Sound, Ga. 


N fostrand, New ork. 
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ot Microscopic Science, 


a Compendium of 


—; Micro-Mineralogy, Micro-Chemistry, tion Variations of 

_ Biology, Histology and Pathological His- _ Temperature in the United States; Charles | 
tology. J. H. Wythe. 3d ed., rev., rewrit- A. Schott. Washington. 4to. Gov't. Print- 
ten, and eni. Philadelphia. 8v0, illus. ing Office. (Van Nostrand. New York.) 
Lindsay & Blakiston. [Announcement.) Each $12.00. 
Mississippi River. Report of a Gonaaiaien _ ‘Strains, the Theory of transverse —— and its 

upon the Works for the Improvement of the | Application in the Construction of Buildings, - 

South Pass of —— » November llth. : including a full Discussion of the Theory 

1876. Washington. 8vo, illus. Gov't Print- and Construc tion of Floor Beams, Girders, 


img Headers, Carriage Beams, Bridging, Rolled 
Music.” Student’s Hand-Book of the Science ; « Iron Beams, Tubular Iron Girders, Cast 
of John Taylor. London. 8vo. Iron Girders, Framed Girders and Roof 
(Van noo. New York.) $3.00. © Trusses ; with Tables calculated and pre- 
Natural History. Contributions to —— ured expressly for this Work, ot the Dimen- 
of the United States. Vol. V. Louis 7 sions of Floor Beams, Headers and Rolled- 
Agassiz. Plates. Buston. $6.00. (Announce-— Iron Beams; and Tables showing Results 
ment.) original Experiments on the tensile, 
Parliamentary Practice, Manual of —. Rules transverse and compressive Strength of 
conduc ting Business in deliberative |= American Woods. hobertG. Hatfield. New 
Bodies. P. H. Mell. New and rev. ed. — York. 8vo, illus. Wileys. (Announcement.) 
_ New York. Sheldon. $0.75. == ~~~ ~Sound and Music. W, H. Stone. London. | 
Outlines of Lectures on the His- 12mo, paper, illus. an 
tory John J. Elmendorf. New York.) $0.25, 
12mo. Putnams. $1.50. Surveying Projections, and portable Instru- 
Photography. M. Abney. London. 12mo, ments for the _* of the Cadet Midsbip- | 
 illus.. (Van Nostrand, New York.) $0.25. — men at the U. S. Naval Academy. Text- 


Physiology, a Course of elementary practical Book on ——. New “York. 8vo, illus. (Van 
M. Foster and J. N. Langley. Lon-_ Nostrand, New York.) $2.00, 
don. 8vo, illus. alia Nostrund, New York.) Technical Education. Discussions on —— -—, 


at Washington Meeting of American Lusti- 
tute of Mining Engineers, February 22-3, 


‘Railroads. Fourth Anuesl Report of the Com- 


¢ _Inissioners of -—, of State of Michigan for aud at Joint Meeting of American Society of } 
1875. Lansing. 8vo. Civil Engineers and American Institute of 


t Science in Sport made Philosophy in Earnest, | 
being an Attempt to illustrate some ele-| 
mentary Principles of physical Knowledge 

by Means of Toys and Pastimes, ed. by. 
Robert Routledge. _ London. 12mo, illus. 
Routledge. (New York.) $2.50. | 

Silver Ores, a practical Treatise on testing 
and working —. Charles H. Aaron. San 
Francisco. 12mo, illus, Nostrand, 
New York.) $2.50. 

‘Smithsonian Contributions to ‘Knowledge— 
Vol. XX. Winds of the Globe, or the Laws 
of atmospheric Circulation over the Surface 
of the Earth ; Joseph H. Coffin.—Vol. XXI.  —- Systems for the Distribution of Water in 

Statement and Exposition of certain Har- Cities and Towns. John T. Fanning. New 

monies of the solar System. Stephen York. 8vo, illus. Van Nostrand, (An-— 


Mining Engineers, at Philadelphia, June 
19-20, 1876. Philadelphia. 8vo, 
War. Battles of the Revolution, with topo-— 
graphical Illustrations, and military and 
popular Criticisms. Henry B. Carrington. 
NewYork. 8vo. illus. (Van Nostrand. ) $6.00. 
Water Supply Engineering. A Treatise on a 
‘Theory and Practice of Gathering 
Storing Water for Power and domestic Use, 


the Clarification of Water, the Flow in 
Pipes and Canals, the Raising of Water by 
Power, and in the practical Construction of = 
Weirs, Dams, and of 


Alexander: General Intervals of planetary nouncement.} 

LIBRAR -Y AND M USEUM. 
Nore. ant Copies »8 for distribution ’ named in this list, will, in order of receipt, be sent to 
members who apply, until the supply is meee » 
; DONATIONS ARE ACKNOW LEDGED AS FOLLOWS : 7 


wi 
From J.C. Aldrich, New York: =. §.8. Cobb, Lansing, Mich: 
Department of Public Parks. Proposals for Fourth Annual Report of Commissioners 

‘ Improving and Constructing Riverside — of Railroads of State of Michigan, tor 1875. 


> a From American Bridge Co., Chicago: a, From Cornell University, Ithaca, N. Y.: 
Album of Designs of Bridges, Roots, Turn- Cornell University Register and a 
Tables, Iron Trestles, pneumatic and 
Masonry Structures, ke. Chicago. 
t Ww 
Descriptive Circular of American Bridge Co. - New (2 
Illustrations of Atchison, Boonville and Fall 8. Fleming, Montreal, Can. : 
River Bridges, also” of Exhibit at Interna- Intercolonial Railway, a historical Sketch 
tional Exhibition. 24 Photographs and 6 _ of its Inception, Location, Construction, &c. 


From J. W. Davis, New York: ae 


j 
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Gen. Q. A. Gilmore, New York: From Metcalf, Lieut. 
“Report on the Jetty System, as applied to Comms, 


“7 Channel of Entrance to CumberlandSound, Index to Catalogue of Ordnance Collection, 
Ga. Q.A.Gillmore. New York. U.S. A.. at International Exhibition, 


Gen. A. A. Humphreys, Chief of Washington. 
‘Engineers, Washington: P. Moneta. New York: 
Report of Commission upon Works for of great Rivers; the Parana. Urn- 
- provement of South Pass of Mississippi quay and La Plata Estnary. J. J. Revy. 
distribution.) From North-of-England Institute of 
Report of Inspection of Improvement of Engineers: 
South Pass of Mississippi, showing ‘Transactions. Vols. 18-25, 1868-9 to 1875-6. 
of the Works. August 17, 1876. Newcastle-on-Tyne. 8 vols, 
(Copies for distribution.) 
I From W. A. Norton, New Haven, Conn.: 
nstitution of ‘Engineers, Results of Experiments on Contact Resist-— 


London: 
aw 
of Proceedings, with other selected ance. A. Norton. New Haven. 


and abstracted Papers. Vol. XLVI. Part 4. 3. From W. Pearsons. 


Proceedings. July Meeting, 1876. chwe 
— Cl Constrretion of Railway Bridge over 
rom Oharies Latimer, Cleveland, O. SS - Weicksel at Thorm, after Designs of J. W. 
Atlantic & Great Western R’y. Comparative — gchwedler and H. Loeffler. Berlin. 1876. 
Statement of Expenses in Engineering De- German. 


art to A t, 1876 
E.N, K.Talcott, Morgan Park, 11.: 


From. G. York: Catalogue of Officers and Students of 
Official Catalogue. International Exhibition. Military September lith, 


Charles L. McAlpine. New Sources: 


Opinion of two eminent Civil Engineers on - Building Gazette, published with Co-opera- : 


Rapid Transit. New York. 1 _ tion of Royal Technical Building Depnta- 
= 2 alesse tion and of Society of Architec ts of Berlin. 


From Mansfield New Berlin. ‘(German.) 


Sixth and Seventh Annual Report of Geologi- 
Catalogue of Officers ana Students of Yale cal Survey of Indiana. E. L. Coxe. 1874-5 


-ANNOUNCEMEN 
or Society for the next jects. considered, or to other practical 
three monthsv w ibe held as as follows regular toy ~ A list of subjects relating to the prac- 
s will be = tice of e engineering and its connection with = 
and other done, ‘Wednes- kindred art and public affairs, on which papers” 
day, January 3d, February 7th March desired, be found on page 51, Vv ol. 


tn USTRATIONS OF PAPERS presented for pub- 4 
professional topics and enjoyment of social > 


licati hould be d lv drawn in t d, 
intercourse, Wednesday, January 1ith, Feb- eation should be distinetiv drew 


h li hit th se —_.. 
ruary 2ist, and March 2ist—each at 8 4 
paper, with perfectly (not glossy 


or grey) black ink to ascale twice or thrice 
oF THE BoarD oF DIRECTION greater than the print is to be ; which in no 
during the same term for the transaction of case should require folding in more than one 
regular business, will be held January 34d, oF 5, direction, (i. e., the depth of plate, as inserted 
February 7th, and March 7th, at 3 o’clock ae in Transactions, should not exceed 9 inches). 


P. Me LAS shaeheas Shades are to be produced by variations in 


PAPERS: sects, size and spacing of black lines; no brush 
‘ ju work or colors are admissible. Unless figures 


a and letters can be well put in, simply pencil 
. them, leaving the engraver to insert them 1n 


Always put a scale upon each 


drawing. 
= tions, are solicited, and they are urged to con- i Extra Coprrs —A member may order 25 i: 
#. tribute from note-books and other similar copies without charge, and as many more as © 


whatever may upon the sub- at cost of paper and of 


rint- 
ia 
Cust — 
lea. 
uts — 
sile, 
nt.) 
lon. | 
usti- 
2-3, q 4 
y of 
| 
5.00. 
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pa paper contributes, by notice Congress i in «the 
to the Secretary of the number required— _ S of the Metric Standards in the Office of 
before the paper is printed. val "Weights and Measures at Washington, as 


the sole authorized standards of weights and 


METRIC oF WEIGH 
—Byo courtesy of the measures in the United States,” we hope you 
be interested in our report which 


of the Boston Society of Civil Engineers on 
- the Metric System, a copy of its recent report recently presented to the Boston Society, and 
ore "referred to the Government with authority to 


: G (December, 1876), has been sent to each mem- t. W it eae to Art. 
of this Society. Attention is called to the o Art, 
4 following note accompanying same :— ia 2, from which it appears that memorials of 
considerable variety of tenor before 


_Tothe American Society of Civil Congress. 1 
year ago we hadthe honortoaddress you 


on behalf of the Boston Society of Civil Engi- = ty 
Faepe. Brooks, L. FREDK. RISE, 
; neers, requesting your co-operation in peti- HERscHet 
4 


tioning Congress for the adoption ofthe Metric 
System of Weightsand Measures at some future iv Standing 


time. Understanding that you are now about Vorumes of Transactions” and 
to take a vote on the question : “ shalla Com- ar Procee tings,” close with this issue. Title 
mittee be appointed for the purpose” of — * Page and Index for each will be published 
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ished 


any paper he 


to the Seeretary of the number required— 
= _ before the paperis printed. 
Metric SysTEM OF WEIGHTS AND MEAs- 
4 ‘aie courtesy of the Standing Committee 
of the Boston Society of Civil Engineers on 
4 the Metric Sy stem, a copy of its recent report: 
_ (December, 1876), has been sent to each mem- 
ber of this Society. Attention is called to the 
following note accompanying same : — 
; Tothe American Society of Civil Engineers. 
—One yearagowe hadthe honortoaddressyou 
on behalf of the Boston Society of Civil Engi- 
neers, requesting your co-operation in peti- 
tioning Congress for the adoption of the Metric 
System of Weightsand Measures at some future 5 
time. - ‘Understanding that you are now about: 
to take a vote on the question : * shalla Com- 
mittee be appointed for the purpose’’ of 


eporting ‘‘ to the Suciety a form of memorial with the January number. 


OF BEI 


ScupHAM, Joun R.. 


, by ine notice 


to | Congress infurth 


erance” of ‘the adoptioti 


of the Metric ‘Standards in the Office of 


Weights and Measures at Washington, as 
the sole authorized standards of weights and 
measures in the United States,’’ we hope you — 
may be interested in our report which —_ 
recently presented to the Boston Society, and _ 
referred to the Government with authority to 
print. We invite especial attention to Art, » 
2, from which it appears that memorials . 
considerable variety of tenor are now before > 


Congress. 


Rice, 


FRrepx. Brooxs, L. FREDk. 


VotumeEs of * and 


= 


** Proceelings,’’ close with this issue. _ Title 
Page and Index for each will be published 
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Ava time when the minds of engineers were ripe f for the diseus- 


of Technical ‘Education, it needed a presentation of the 
ease ‘before some prominent association of | engineers, to call out a 
full and free “expression ¢ of opinion 1 regarding the defects of existing 
systems sand the principles and methods of improvement. 
At the W ashington meeting of the American Institute of Mining» 
Engineers, in 1 February last, the opening address pre- 


pie the aubject i in certain aspects, which had the effect of s stimu- 
lating discussion from the “ practical ” side and from the scholastic 


side of the An interesting debate up, as the 


prescribed business of then meeting did not permit time nor prepara- 


tion for the suitable consideration of the subject, the Council of the 


Institute, japon motion of Mr. Ec Bekley Coxe, , appointed 


on mittee to confer with the American Society of Civil Engineers, for a 
‘the purpose of arranging a discussion on Technical Education, 


members of both societies, during: the period of their summer 
“meetings in in Philadelphia. | The Board of ‘Direction of the American 


Society o Civil Engineers once ‘appointed a a » committee.. 


Aris 


Henry R. Prest., Member An. Soe. C. 


a4 ‘'Tyomas C. CLARKE, ‘Member Am. Soc. 
Cuar.Es BENDER, ‘Member An n. Soe. C. E. and Inst. M. E. 


Mommy B. Coxe, Member Int 
-RossiTER W. RayYMOND Member Inst. 
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_ INTRODUCTION. 


: Joint ‘Committee issued the following circular : 


eeting o of the Joint Committee of the AMERICAN Socrery | 7 


oF Cryin ENGINEERS and the. AMERICAN INSTITUTE OF MINING 


held in New York on 


4a. 
Seor etary of ‘the Joint Committee be a 


ized to transmit the following request to such members of the two 


- societies s represented, an and to such foreign engineers as the Committee 


preriiapsee discussion to be chiefly upon the following questions : 


‘I ‘Should a of instruction in works precede, accompany, 


a, Il. Is it practicable. to organize practical schools, under the a 
direction and nd discipline of experts, in engineering: works? | 
; ‘For or the put purpose of explaining more fully the. nature ki 
< ¥ these e questions, an abstract of ‘the remarks made on the on 


at the Febru uary meeting of the Institute of Mining Engineers is 


; ‘As it is believ ed that a weal of forei eign | engineers, as well 
of our own will wish to take part in this 
7a the time of each speaker will be limited to ten. minutes, until after 


on all on the list: have: ‘spoken, b but any reports or considerations on 


_ Technical Education which may be presented to the meeting in 


writing will be printed with the p pre roceedings. 
Pile Please ¢ give notice if you will take part in n the discussion. 


"This circular was to prominent foreign and 


resident, who were not ‘members of either society, and to a number re 
of such members ‘the two 


— 
— 
— 
— on Technical Education, to discuss this subject at a joint meeting of = 
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range of experience and opinion. Of ‘these, nearly all 


a expressed a desire @, ¢ and. the greater er part an intention, to join in the 


discussion ; of latter, some w were ‘finally prev by var rious 

. a causes, from ce carrying | out this intention. A few gentlemen took no 


aS notice of the invitation. More than half those applied to, took part 


in the debate or they fun furnished ps papers. 
The: Joint Committee direc t that the. address of the President of 


the Mining ; Engineers, and the achat thereon at Washington, which — 


are in fact ¢ a a part of the same 1e discussion, shall be affixed to the , record 


the whole matter may be presented 


| 

| 

q 

— 

4 consecutively and in or 
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‘| New York, Oct. 1, 1876. — 
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AMERICAN INSTITUTE OF MINING . ENGINEERS, AT 
WASHINGTON, FEB. 22d, 1876, 


ON THE a 


NADEQUA TE UNION OF ENGINEERING SCIENCE. 
ate eae of scientific methods to the in nves sti gation of natu- 


‘come of ‘of More notably, pe are re these the 
in that sys stem of productive and co constructive arts of which e1 engineer- 


is the general 


name In metallurgica il engineering especially, 
- 
within the period of our own recollection, how rapid has been the 


rate and how wide the s scope e of qoegreees : the scientific discovery a and 


of metalliferous veins ; al separation and ri educ- 


of ores of every grade; the and regulation of high 
foe the varied improvements in the manufacture of iron, 


in saved heat and work, in uniformity a and range of produets ; ah, 


duets 
i. most important of of all, the creation and. the utilization, to be ane 
| by the | million tons a ‘year, of the cheap constructive steels. tp Pasa 
| Wonderful as as this range and degree of ‘development may 2 appear 
to the public : eye, the close and thoughtful observer must, neverthe- 
less, conclude that ‘neither the profession nor the craft of. engineering 
may congratulate themselves too complaisantly, but that they should” 


rather acknow ledge to other: the 


‘method by the relations of matter and force are 


presipent A. L. HOLLEY, — 

— 

ia 

— 

— 

— 

There is a small school of philosophers whom we g 

| original investigators, men who come close to nature, who 4 

imesalmost 

men do not indeed create the laws of nature, as they 

but they go up into the trembling mountain and | the thick 

see m the tables upon which they are written, 

darkness and bring down the tab 


— is a larger class « of nen whom we may designate as the 


schoolmen ; they are learned in the reset arches: and conclusions of 


others, and skilled ‘in reasoning ors 


abstract, data upon the certain or of physical and 
bination, 
And there is the great army of wnnitalenss almost in 


degrees of ranging from the mere > human n mechanism by 
er and force, through all ‘the | grades 


Let us first ¢ consider the matter fi from the = ‘ practical” ” man’s § stand- 
Every d day's s teaches | him that the: men w who s 


in practice, who ely kno ow all the 
falls, such as friction, that trick of nature wh ich like the thousandth 
part of phosphorus, alters all the conditions | of use in iron ; ‘nor are 
they th the men w ho can determine the completeness of these combina 
ons or read ‘the record of ‘hele: results, as i in the character of 
a flame, in the: feeling « of a a a refractory mixture, in the behavior of a 
metal under r treatment 5 nor are they the men w who, by familiarity 


a with objects and phenomena, are best fitted to } pursue that original 
7 investigation which | is the foundation of even theoretical progress. 

The: expert who delights to call himself “ practical, Pity honestly 

amazed at the attempts of experts by school gra duation, who have 

‘not been graduated | in works; to solve the engineering problems of 
the day. And from his standpoint there are numerous sand con-— 


waste heat, the of and proportion of to 
ferent fuels and | ores, labor- “saving appliances and arrangements,— 


these hs have grown out out of the constant. handling, not of "books, 


Proceeding upon a chemical knowledge little superior to that of 


the average schoolboy, »! Bessemer developed his revolutionary process. 
Not knowing | fo: years th: ‘that the combustion of silicon or of manga 
“nese are the chief sources of the ‘necessary heat ignoring ‘the fact 
; al that not alone the reaction but the presence of manganese is a cause 


of and steel the hy pothesis 


a 


— 
— 
— 
‘ 
— 
— 
— 
— 
— ‘| 
- 
the nature and sequence of reactions in combustion and reduction, — 
— the practical ironsmelter has felt his way from the barbarous practice 
> of a century ago, to the vast and economical production of to-day 
— 
— 
“= 
— 
— 


promote soundness ; 
=: avoid all irons containing above 0.02 per cent. of kates and 


sharing the i ignorance ¢ of the whole neneaett profession as as to the be 


‘years of “nevertheless brought thie d difficult art, 


‘the metallurgical s schools call ‘a chemical art, to a high degree of 


commercial s success, and this the absence of any met al 


change or chemical improvement w hatever, in the treatment of the 
metal. During all time, was no literature of the 


“converter pe the well- nigh i inser process. ss. It w: was a hubs -to- 
hand fight, involving mechanical details, ‘refractory linings, celerity 
of operations, regularity, of f melting and conversion and of 


may all the of and that are 
ing the cy clopedias, and yet fail to change its working at will, or fail 
detect the coming change, until by long fa familiarit y, the 

ena reveal themselves as as ‘it were instinetively. One n may | have learned 

_ every law « of the reac tions of oxides and fluxes upon a refractory 


‘yet “until his _ practiced hand and eye and ear can nicely 


detect, its phy sical qualities and 1 measure e the results of new ingredi- 

ents and temperatures, he may wander for y years ina maze e of uncer k 

tainties. Notwithstanding all our previous knowledge about the 


and. ‘in its metallurgical was a as parely 
as the direct “utilization of sun- -heat is -day, until after” ‘years 0 of 
‘patient o obser vation, not chiefly bys scientists but by n men unacquainted te 
with books and ‘knowing nothing a at ‘seeond- hand, innumerable small 


; increments of improvement at last produced a sufficient temperature 


& 
: 
— 
— 
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— 

more adequately prescribe the practical conditions of im- — 
than could the student in optics specify in words and 1 
formule the glory of an Italian sunset, is 
d 

— 
| 
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— 

| 
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from the study of innumerable experiments. The adap- — 
tation of machinery can only be perfected by him who, as it were, 
enters into it, making incarn n i - 


THE INADEQUATE UNION 


ea of a man’s organism is most strikingly illustrated in the loco- 
Oliver Wendell Holmes has happily described this putting 


of his life into his is “shell” ” boat, his every \ volition extending as per- — 
fectly into his oars as if his ‘spinal cord ran down the. centre ¢ 2 of its 


keel, and the n nerves of his arms tingling in the oar-blades. The 


‘thoughtful locomotive- driver is clothed upon, with the mere 


machinery of a larger organism, but w with all the attributes. of 


power superior to his 0 own , exept volition. Every faculty i is  stimu- 
lated and ev every sense ener An unusual: sound amid the roari 
exhaust and the clattering wheels tells him ‘instantly the aa and 
degree of danger, as would a pain in his own flesh. | _ The consciou: 


ness of a certain jarring ¢ of the foot-plate, a chattering 0 of a v ale 
stem, a halt in the exhaust, a peculiar smell of burning, a sudden 
“pounding of the piston, an ominous wheeze of the blast, a hissing of 
a water-gauge—w arning him respectively of a broken spring-hanger, 


a cutting valve, a a slipped eccentric, a a hot journal, the p priming of the 

boiler, water, low w W ater, oF or failing steam—these sensations, as 


rather than perceives the. varying stresses upon his mighty or 


Mere familiarity with | steam- -engines is not, oaeinenis cause of 


improved steam- n-engineering, but, it isa a condition. ~The ‘mechanical 

laws of heat were not developed i in an engine- house, yet without the 
mechanism Ww which the knowledge derived throug gh this familiarit y has 
created and aday pted, the study of heat. would have been an an orna~ 
mental rather a useful pursuit. So in other “departments. 


one can feel the completion of a Bessemer “blow” 


‘steel from ‘the bubbling of the. bath, o or the 
in the working of a blast- farnace by watching the colors and struc- — 
_ ture of the slag, or note the carburization of steel by examining its 
what an ore will yield from. its appearance and 
weight in the hand, or predict the lifetime of a m a machine by feeling 
_ its pulse; when one in any art can make a diagnosis by looking t the 
patient in the face rather than by reading about similar cases in a 
book, then only may he hope | to practically apply such improvements 
. ae as theory may suggest, or to | lead in those original investigations 
which s successful theories shall be founded. 


— are the conclusions of the | «“ « practical ” ” man, and “That are 
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SCIENCE AND ART. 


are too little byt the and the graduates of f schools 


‘is also true, but happily, less conspicuously sO as the e years advance, 
The evil consequences of this mistake develop themselves i in vari- 
- ous ways. © The recent graduates of schools do not, indeed, expect 


immediate positions of of responsibility and authority, but they often 
demand them after too short a a term of objec t-tea aching. | 7 Perhaps the 


greatest advantage of their scientific training is that they can learn 
from objects and phenomena faster than can the mere workman, who, 


euccessfully for the laces with men w have 
come up from | the ranks, Narrow, unsystematie, and fruitless of 
results as his know ledge may be, he who has grown up nt 
om the position even of paddler’ s helper, will be selected to take © + 
-manager’s post in preference to him whose reputation is founded 


ne 


4 : Nor does | this prove, as the schoolmen too often believe, that tl 


_ owners and directors of metallurgical enterprises are generally unap- 
i preciative of e of scientific culture. It rather p proves that the lowest fane- 

_ as in the case of } poor | humanity, n must first be e considered ; that — 


the conditions of maintenance “regular working, which constant 
= we familiarity with objects and phenomena alone can provide, are earliest 


> in order. Conservation first and improvement afterwards. 


_ Another consideration in this connection is” that scientific aid 
appears to be more ‘readily provided for “practical man than 
practical aid for tl the “scientific” man. a The trained scholar can the 


more readily adapt himself to the situation. He s ‘should suggest | 


many more improvements 1 than would ever erystallize i in an equally 


2 
good but t undisciplined mind. h his attempt, with | mere scholastic 


aids, to carry these improvements “out, ut, might disorganize a whole 


establishment. As there must be one final authority, judgment 

_ founded « on experience almost universally: ranks the wider and more — 
- fruitful culture of the | school. And if we ask those great masters 

whose experimental knowledge i is as wide as their scientific culture, 

they will tell us, that as the inert and _ clumsy flywheel, that ; typical — 

. conservator, is more helpful t toa steam- n-engine in the long run, than 
ay valve-gear so — organized that it seems to know what i it tought to 


| 
| 

_ and leaves a clear solution of the problem. It is however true—in 
learning and of great mental dexterity, unless they have studie 
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do, so in their own | undertakings, plodding, practical economics must, 


‘siti in 1 judgment upon theory and limit the reac ches of imagination, 
Another evil ¢ | growing out of the inadequate 1 regs ard of 


men for r practice, is the frequent failure of their works ¢ or : their i ina- 


mere school- 


bility to com olete them. Inventions and constructions, designed after 
a scientific method and ‘under the light of organized facts ame det ailed 


4 history as laid down in books, may fail simply in default of a prac- 
_ tical knowledge of how far the capital at hand will wr or W hat 
ay. i means at hand will do, or what the materials at hand will st stand, 


or what the labor and assistance: at hand can be relied on n to ace 
‘complish. vast number of facts about the operation of forces 
in materials: are so subtle, or so incompletely disentanglec | from 


_— groups of phenomena, ‘that t they cannot be defined i in words, nor un- 


q 


Prat. 


derstood i if they could be fe formulated . Buta after long familiarity y with * 


7 the e gener: eral | behavior ¢ of materials under stress, a practica al expert can, 


a process ‘more like instinct than reason, judge how far and in. 


directions he may safely push his new combinations. 
the unschooled practic ian. wastes energies in 


re 


clothes them with practical bodies. In this chasm between science 
and art, how much effort and treasure, and even life, are swallowed _ 


These are not ‘theoretical considerations. blast- furnace, the 


‘ea, and the open- -hearth have already been referred to; let us 
observe s some other illustrations. _A bridge-builder will tell us that 
few in his de of engineering fail by reason of 

pe 


‘ehebe & in calculating the strain- sheet, but that the majority of 


failures ar ise om vibrations, buckling, rapid wear of important 


parts, s, shapes that weaken the ‘material, inequalities in in ‘the material, — 


and similar causes which are not stated in . books, 1 which secume 


‘different aspects under every ¢ change of proportions and ‘dimensions, _ 
and which can only be inferred by m means of a long — 


the behavior r of similar s structures during varying periods of service, 

“an and with the. Processes by y which ‘materials and members are fabri- 

cated. The builder of a machine like a marine engine, or or a loco- 

motive, or a roll-train, or a steam-hammer, will tell us that, in 

ex designing new adaptations, after every stress that can be Comair 


is provided for, mass to resist vibration, 


A 
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carries into successful use his comparatively few well-founded at 
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(OF ENGIN NEERING SCIENCE AND ART. 
to insure sound casting, and vat various "modifications whith: cannot be 
formulated for the of even knowledge 


founded on of similar conditions. 


And he will thus explain» nine-tenths of. the failures. Wh can 

- imagine the volume of a book, or of an author, which should ade- 

7 quately teach the | principles of construction as affected by the chiefest 


of al all “practical “consider rations—the economies of the foundry, , the 


forge, and the machine- shop? _ | With th the tools and facilities at hand, 
_ what divisions of a particular structure, what shapes ; and sizes “a 
methods of joining can be made cheaply as well as strong and effi- | 
cient, in all the infinite forms of mechanism? Obtaining such facts 
from any other source than personal practice, , would be like an oars- 
man studying a book t to know in’ the race he must 
husband his power, or 


assure us that no possible training in n the sc school, nor any genius in 
invention ean build economically ‘without such | a knowledge of the 
shop as th the athlete has-of the posses of muscular strength and 


These arts have been selected as s examples, n not because they chiefly 
“depend on skill, but because they : so largely involve the highest _ 7 
formulated mathematical knowledge. How much more aman, 
i then, is practical training in those ‘departments where physical laws — 
very incompletely understood and formulated. How far short 
Sor success will abstract science ce stop in sinking pneumatic 
“piles through wrecks ai oud boulders tunnelling rocks traversed by 


~ subterranean streams s and beds « of quicksand, i in cheaply apply 


scene | and conditions of ‘operation are. constantly shifting, in n firmly 
4 ‘founding heavy a and vibrating machinery on treacherous ground, ine 
handling and casting melted steel, in constructing refractory metal-| 
lurgical ‘vessels, in delivering bars red- hot and crooked in infinite 
directions s to a a roll” train, in fabricating durable breech- loading 
=~ on building | boilers ‘that shall provide for vaporization, cir- 


“hoisting, ventilating and | draining machinery to. mines where the 


‘Tike ie horseshoe machine to ‘shape metals, i in proportioning gas- 


‘ furnaces , in submarine warfare, in aerial | navigation, in » machine 
tools, in traction engines, in scaffolding and erection, in railwa 


i ‘Tunning- gear, in forming artificial stone under water, , in | permanent 
I-cutting, in dredg hinery, in moulding and casting, 
way, in coa -cuttir ing, in dre ging mac mney in moulding and cas ‘ing, 


— 
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in brick machinery, i in tube- drawing, i in — burning, i in | pavements? 
Limited « or impossible as V would be ‘thee’ e progress of engineering : arts 


in the absence of that knowledge ar and | those methods which 2 are im- 


parted i in schools, delay a and failure e would hardly be less coi conspicuous 
if the schoolmen should stay in the schools and thence attempt the 
application of abstract science, or expect mer mere workmen to apply 


fd hope it may not seem that the dignity « of abstract. ‘scientific in » 
vestigation undervalued byt the _utilizers of nature’ 8 powers 


average commercial mind, the splendor ¢ of those achievements mad e 


in the mere love of truth, with thought. of neither ¢ commercial appli-_ 


cation nor Pecuniary reward—achievements which distinguish such 


~ names as Faraday, Bunsen, Leve errier, Mayer, Joule, Henry, Darwin, 
and Tyn ndall. Do nai tlie successes rather encourage us, in our 
_ lower sphere, to more persistently pursue - the method of these great 
discoverers—the original investigation of Nature’s truths Not 


literally than in t the poet's ~ fancy, 


him who in the love of Nature holds 
Communion with her visible forms, she speaks - 


- 
A various language. Per ary 


‘To the skilled artisan she reveals: as truly “not as 


widely as as to the philosopher. ‘Inthe: aphoris ism of Goethe, “ "Mankind 
/ dwell i in her and she in them. ~ With all ‘men she plays a game for 


ve, a nd rejoices the more they win,’ 


ut the undervaluation of the. study of objects and phenomena 


wa 


Aes is not the principal | hindrance to the ‘complete union of | 
ceand art. greater obstacle is is the combined 


jection i is ill- as far as it is upon the | 
_ of theoretical men; but the world has a right to complain of their 
of of their stolid incomprehension of the 
7 results of science, of that guide of i ignorance, of that at bigotry, of thai a 
positive fe fear of the diffusion of knowledge, which i is the normal con- 


dition of ‘those who. Tange only within the sphere of their own” 
_ practice, and to whom analysis and generalization, in their business ; 
= as well as in morals and polities, are an unknown thing. 
is unfortunately true e that a a large number of managers in metallor- 
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OF ENGINEERING SCIENCE AND ART. 


are thus not incorrectly of the their power 


conservators, ignorant of the elements of improvement, t, and not un- 


frequently jealous and blindly fearful for the interests of ‘their craft, 
they sit triumphant, on an eminence (the steady undermining of 


which they cannot observe), and sneer at the too o frequently "eon- 
descending magniloquence of recent graduates and book men. 3 he 

best of this class are the workful and painstakin, ‘men who come up 
from the ranks—men who are plucky i in e emergencies s and regulative 
of labor—men whose unconscious reasoning or intuition covers the 
ordinary exigencies, and who, perhaps for: ‘this very reason, n never 


inform themse lves outside of their own range of observation, n nor 
observe i in a methodical ¢ or r fruitful x manner. 


a There is also a class of practicians who | do secretly and abstract! y 
; respect the labors of the scientific investiga tor, and are unW villingly | 


governed, more or less, by his conclusions ;_ but their minds are so. 
barren of and so in the scientific methods 


beyond « own 


than helpers i in the union 1 of “science art. 


ti is often said, I am aw: rare, that there is never any real antago- 
nism m between s science and art, ¢ and that all men respect, even if ‘they 


do not promote, the efforts of both scientists and practicians to > for- 
ward the useful arts. — What then shall w e say” of that phase. of 
-unionism, which not only tends to repress improvement, bat 
which often violently defeats the works of progressive thinkers: and 
sometimes destroys s their. authors 2 Let us us also o observe an extreme, 


ut not. isolated | case of ‘the « executive treatment of science. 


before the professional « career r of most of us us began, the Erie Railway 


commenced a series of experiments in civil mechanical. 
engineering, § sometimes el aborate, like those of Zerah ( (Colburn On 


traction, always | useful ; many of them incorporated with an id 
improving the practice of the road for a quarter of a century. 
voluminous drawings and records of | this practice 
ar preserved by the engineers o f the ro road, were just beginning — 
be re remembered ed by young and ‘inquiring engineers, as ‘mine 


professional ‘information, when it was discovered—you will 


me—that ‘the ‘engineer of the Erie road having been turne 


out, whole ¢ of this of and draw- 
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many of you will 1 remember that this act ot of vandalism has been by 
no means ‘the w orst blow which engineering has received from s0- 
called “ 


modern 


James F isk, J In reviewing the history of the country, 


methods, 

turn such to the still but 
growing appreciation and helpful respect of practitioners and scien- 
tists for each other, as sometimes exemplified in the various depart- t- 
ments of mining engineering. we see recent graduates 
"patiently leading the untrained, confused, ‘but determined mind of J 
the workman, painfully wrestling with hard names and occult pro- 
cesses, “into methodical habits of thought and the rudiments of 


organized knowledge; when we see the grimy \ workman, “not stand- 


ing aloof for har of his er craft or of his trades-1 -master, but dragging a 
& the recent graduate into mines and furnaces, and patiently teaching 
7 him how to recognize that matter, in mass and under mighty forces, 
which he had _ heretofore ‘contemplated in in cabinet specimens, and 


—_ in ‘ideas ; ; when we see the commercial m manager of ‘metallur- 


gical enterprises As ; his Ww orks to the graduates of schools, and 
nat, by 


we see ‘such ‘things, as hai we may, here and there in 


to the union of science a 
In the enlargement of this method of mt in 
tion, ‘to a certain extent lies the solution of the problem vu under 


; ‘consideration ; ; but it is a complex. method, , only actively operative 

A public opinion among schoolmen ‘that a course of object. anc 


study i in 1 works i is to be reckoned, not as of mere 
| _ business sequence, but as a large and equal feature of that curriculum - 
which i is essential to a degree of professional graduation. = rat 
2, A diffusion, among the class which we have termed the ‘ “prac- 


cal” class, of a real appreciation of an organized system of infor- 


and. of the scientific method of making» this information 


. usefull to all classes of men and noxious ‘or unimportant tc to none; 


such a general explanation to that vast, -preponderating class 


workmen and of foremen and managers, who are foremen and 
. managers simply because, they have been efficient ore as will 
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GINEERING § SCIENCE ND ART. 


prevent their indiscriminate and contemptuous application 
the term “ “theory ” to whatever a schoolman proposes. 
ng among the owners, directors and 
managers of engineering enterprises, that it is not a matter of favor, 
but a matter of as much interest to themselves « as to any class, that 
young ‘men of § suitable ability and 1 of suitable preliminary culture, | 
however acquired, should hax have opportunity and encouragement 
master the practical features of technical education i in works, not as 


mere apprentices, but under reasonable facilities for economy of time 


‘But these conditions do not largely exist, and are only growing: 


gener: al civilization. must: be hastened and magnified 


witl 


some better means than r merely stating the case again and ¢ again, a 
some of =, I confess, are too fond of doing ; than perpetually 
_ repeating, in a manner more sentimental than efficient, that scien- 
tists should appreciate practice, and_practici ians should appreciate 


science, and capital should join the hands of ‘science and practice, 
‘saying: ‘Bless you, my children, the this 


wly 
1st. In order that the technical school should be in othe highest 
degree useful, fruitful, and economical, it must instruct, not men 


good general education, but artisans of good general “education, 


The art must precede tl the science. T The man must first feel t the 
necessity, know the directions of | of a larger knowledge, and ‘then 
will master.it through and through. Mark how rapidly the more 
_ capable and ambitious of practical | men n advance i in knowledge « deriv- _ 


able from books, as as compare ed with the p progress ess of bookmen, either 


in books or in practice. Many men have acquired a more useful 
pee of chemistry, i in the | spare evenings of a year, than the 
average graduate has compassed_ during his ‘whole. course. These 


men realized that. success was hanging on yn their better knowledge. _ 


Familiar with every che y changing look objects and phenomena, they 


detected the constant nt play of the 
them, and | longed 1 for a guide to their « operation, as a mariner longs a * 


beacon light. practical familiarity an and judgment : at 


revealed: the of scientific facts and ‘methods, 
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| THE INADEQUATE | 

‘parative facilities does the mere -room or even n the 

analyst of the hundred bottles, , study applied chemistry ? 

is to these a moniter of routine duty, without a soul ; they are ne ‘ither 

stimulated nor directed by a previously created want. Beginning 

with theoretical and abstract knowledge, is no less an par pro- 

“cess 1 in the usefial a arts than i in 1 the fine arts; as it would be to take a 


course of Ruskin within brick walls, as preparatory to © opening a 


“studio, a and then climbing the mountains to square nature with ith the 
Undoubt ‘there may be extremes in n any form of educational 
; method. For or a youth to begin the special business of technical edu- _ 
cation by ¢ any method, practical | or otherwise, before he has acquired 
not only : a common sehoal education, but, at least such a knowledge 


of polite literature and general science, including of "course mathe-— 


matics, as W ould fit him. to enter one of the colleges, should 
be strongly discouraged, for var arious reasons. It is “useless to. dis- 
- guise he fact that the want, , not of high scholarship, but of liber: al 
- spoil: steettion, is to-day ay the greatest of all the embarrass- 
ments which the majority of engineering experts s and managers 
encounter, This cannot be deemed “uncomplimentary to 
_ the class, seeing th iat they have risen to power despite t the embarrass- 
ment. At the present day, the high- school systems founded by 
States and by y private enterprise, bring such ¢ an education within the 
; ‘reach of ¢ every one; and it seems of the firs t importance | to promote, 
‘if not almost to create, a 1 public op opinion, that liberal and general 
culture i is as high a an n element of si success in engineering as it is in any 
- But this is not all. Professional and business success are not, 
even in America, the chief end of life. All the social and willitionl 
‘relations, and even personal happiness, are governed, not | by the 


specialties, but. by the balance of mental culture. hat, ‘then, shall 


frequent—of placing an boy in a technical ‘school and 


then in work and business, without giving chance 


acquire a general and | polite culture 


Many y young men display a a liking, a and others a | marked talent, — 

7 in some ‘special — direction. ‘There is no danger that these will be _ 
crowded out of existence by the culture necessary to make a well- _ 
balanced min mind ; and the nearer the talent approaches genius, the less , 


The then is, ‘not. that mere common school-boys. shall 
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f go into works win then into technical 


schools, | 

of 1 more advanced ¢ genet eral culture, when they | do pany the business 

of technical education, shall apply to Nature first and to the school- 


SPE 


may be urged in favor « of beginning i in il school, 


ather ‘than i in the ‘wor ks, ‘that mental capacity for the afte er acquisi- _ 


tion and d application « of facts and principles i is thus developed. But © 
training not the product of the technical school alone. 


Habits of il thinking and power of analysis, and gener alization 
may be acquired i in any school. . Anda a positive objection to begin- 
ning with the technical school is, that it cannot at logical 
and sciences which are essentially abstract. also attempts 
to teach about objects and phenomena, the first tele of which, 
if it is to be broad and genuine, must come from the fountain-head. 


These “considerations may ay be farther illustrated | by th the course of 


i 


5 6 ‘the inexpert ¢ graduate when he | enters works as a matter of business 

or ¢ or of a. Wel haves seen that ‘the practical man can, at least, id 


certain grade of and ambition, will most 1 


Judgment, make him a m: Theu unpra ac cticed gre 


in the w vhirl and heat of fall- sized practi the course 


‘bat, as it were, to. the alphabet anew 
. He has ante] in the middle of his ¢ course instead of at the degin- 7 
ning. _ He must ; go back before he can n advance, while the practician 
goes straight on. 7 he knowledge of the schoolman about physical 
science, however often ~ow have visited works an 1d mines a me 
engines during school excursions, is essentially abstract ; it no more 


stimulates desire and owe er r of Sorat than the calculus 


The of cat finding es 


80 so far from being experts, their inability ofttimes to p: pay for farther. 7 
g, the necessity that should n begin to « earn 


g engineering, "and, 
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graduation, discourage many from pursuin 


It can hardly be u urged against the precedence of pract tical culture, 
that the s student will get “o out of practice’ ’ while he is in n the s school 
‘He may, may, indeed, dexterity, but not. the better fruits of experi- 
“ence. In fact, who begin as pr acticians, ;, almost instinctiv vely 
up up their intimacy with the current pr pr ractice. 
most s signal advantage of beginning in the 
the mind is into” early and intimate cons 


ina any y other wa Ww ay,— management of the gener eral prin- 


ciples of economy in construction, maintenance, working. An 
early nowledge ge of these subjects moulds the whole character of 8 subse- 
quent education and pr vractice. ' There seems to | be no corresponding 
advantage i in| beginning with the technical school. e fundamental 
mathematics information on physical s science be 
P 
i 

‘There is little doubt that the managers of schools: will 
- favor this order of study. a They want to graduate, not half-educated 


men, but experts. They desire, of “all qualifications i in the student 


that enthusiasm which can only from a well-defined want 


_ 2d. But the order or of ancien’ is not the only desire able change. ° 
Ww hether hefore or after their course in the school, the hundreds of =u 
young men who are every year entering engineering pursuits, : are 


their time in bad methods of if after the 
school course, they are more 


when they should still be only students. 
acquire any part « of their practical knowledge i in the same curricu- 


lum. They pick it up as best ‘they may, usually in a manner that | 
: ‘is wasteful of time or damaging to the public. While the teaching 


f general facts: and principles a and of scientific method i is highly 


: developed, there i is no organized sys system for guiding s students to 0 direct. 
7 knowledge of objects and phenomena. 7 This statement req: requires two 


explanations: I. Apprenticeship i is a -a school of skill in a —— 
rather than a school of liberal art. It is intended for a class of men 

who - propose to remain mere workmen , and not for the class ee 

_ intend to improve and. direct engineering enterprises. it imparts a 

degree of dexterity far beyond the requirements of the general ex- 


- pert, while it wo would hardly ‘impart in a a li lifetime his ‘required ra range, 
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SCIENCE AND ART. 


practical kt A school of engineering practice, such 


s that of research in which by Agassiz, 


.—- be wholly impracticable, because it could be nothing | less than 


a vast and successful establishment for construction and operation in j ins 


not commercially suc necessful, and if its 1 range were not t comprehensive, 


it would b be unsuitable a and 


_ Now, if there ea can be a a ‘nie of instruction i in n the o one one school, , there 


guidance as to “of of evidence, and cor rect- 
ness of conclusion, should hold good in both cases, — 7 To say other- 
wise would | be to say that all knowledge should come from unaided. 
original and that every should begin, not where 


cannot mere apprentieship i in engineering ‘practice, n nor a a sys- 
tem of e engineering construction and oper ation, maintained ‘merely 


< for the poses of a school. 


The on y alternative i is to establish organized : schools in the 
‘ous existing engineering Ww vorks. At first, this idea woul a se 


yersive of all | discipline a and economy, b but IT am assured by 


in several branches of engineering, that such would | not be the case. 7 


Let us take, for example, a Bessemer works . 4 A score of ‘students — 


: under the, discipline, as well as under the technical guidance of a 


master, could be distributed among its various departments, n not only 


Ww vithout detriment, but with some immediate a advantage to ‘the ow owl ner, =) 


soon as the form the ‘usual rei 
Students should, of course, , be expected, not to work when and in | 
what manner they might choose, but to do good and fall work dur- 
ing specific I hours. This responsibility as workmen , would rapidly 
impart not only the knowledge sought i in the works, but a desire for — 
higher knowledge and culture. 
hese consider ations are not merely theoretical. Several students: 
: ata a time, subjected to no discipline, s sometimes working hard, and 
sometimes not at all, may often be found in a Remsen works, and 
I have yet to hear of their embarrassing the management in any way. — 
"The laborer has no cause for interference, as the students are not 
under pay, and whatever they accomplish i is ‘clear gain to the ‘three 


parties concerned,—the owner, the student, and the “operative. 
_ large number of young men may be found studying in machine 
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TE UNION 


The proposition is to -systematize the e3 existing desul- 
4 
tory study i in w works—to increase e its usefulness to the student, and, 
~ at the same time, to ages the granting of such facilities to selene 
an object, immediately, as well as remotely, to the owners of works. 
To this end, the schoolmaster should be not only well read in the 


professional Ii literature, but a practical expert Ww ho ‘could take charge 
works himself, so ths at whilst, best aiding the students, 


ations. His functions w ould be, not those o of an instruc nor, 

e any g creat extent, of a clinical lecturer, but those of a a diseiplinari ian. ; 


_ The students should acquire skill, ir in order that they might a acquire e 
judgment of skill and original knowledge of materials and forces, 
_ and the master should see that they did acquire them all. _ He night 


4 do ) some service by stated examination and current shibietie and sug- 


: gestion, but his chic chief office would be to o promote honest Ww vork, and 
to provide ‘opportunity for y wor in all “departments with reference 


to the economy 0: of the student’s time and to the owner's interests. 

should thus appear t th at these somewhat r changes in the 


curr iculum of « engineering study—first, a a hand- to-hand knowledge, 
eq acquired not desultorily, but by ‘an orga nized s system, and : afters wards 
the investigation of abstract and general facts and their relations, 
- would largely economize the student’s time and better the quality — 


works as the but. he is a less — the 


of his: knowledge. ieee is nearly as valuable a student in ae 


in more than time the reverse 

“that it would always make experts ; that it w ould discourage none 


from finishing an engineering edueation which w would be complete 
in its parts, even if insufficient time were taken to fully dev elop it. 
A well-balanced culture will naturally grow in scope and in | fruit 7 


us In this connection it seems proper to say a word about the royal — 


n em 


wa to learning, which a few ill- advised students attempt to pursue 


: 
do not refer to their availing themselves of professional data 


and drawings on file in engineering offices, but I do refer to their 

asking engineers and managers to furnish them special reports on 

regarding wh which ‘their own observation would be vastly 

o the respon-_ 


— shops, and sometimes earning small pay, besides having opportunity 
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OF ENGINEERING SCIENCE AND ART. 
-dents—reports on the number and duties of workmen in each de- 
partment, and the particulars of. operation, “a relative cost, which 
can only be profitably investigated by a student, when not only the | 


but the reasons are out himself, than trans- 


clusion, if it should appear upon othe 


prof s, that 
— 
this w of tanging from indifiarem nee ‘to ‘antagonism 
its scientific and practical brane hes, is a real and substantial 
- fac t, a larger effort y Ww ould undoubtedly be mi ade t to change a condi- 
tion so dams aging to the profess ion and to the public. ‘This inap- 
Precis ation one depa tment. by, the other is not unnatur: al—neither 
side has taken sufficient to observe what the “other: 


Ss 


ments: of the are so. far due to the rar we 
that all o ‘other: Causes: fade into insignificance and the practiciar 
knows that at just a as far as is animal life is from 1 the disembodied spirit, 
hagas 

so. far is “utilization ¢ of “nature from the formule of heat , chemical 


T he first step is to recognize the fact, and 1] I beg. engineers, » especi- 
; ally those who from their _scholastie habits, : see least of th the « every- - 
ay embarrassments- which are encountered by ‘the ‘executive de- 
‘Pp artments of the profession, to take into account, not only, the pride 


of class , which the : artis an as keenly as the scientist, but 


7 Ha aving cps the ¢ grave we and comprehensive ¢ character of the 


the next should be, not I think, to: attempt any violent 
alteration | in the existing conduet of engineering by the men v who 
are now in active service, but t to change, if I may 80 say, the envi- | 
ronment of the } young ‘men who are so soon to take our places, in 


order that their development may be larger, higher and in better = = 
balance. Two co-operative methods have been s suggested—revers-_ 


ing the order of study, and organizing the practical school. 


hatever the course of improvement may be, it | to 
leave some “heritage of unity to the coming race. — How shall we 
"more fitly crown a century engineering—a century in which | our 


noble profession has risen from comparative potentiality to living 

energy? as its force i is multiplied by the general advance of 


science, it becomes: the momentum which evermore shall actuate 
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Any DISCUSSIONS ON 


DISCUSSION ON PRESIDENT HOLLEY’S ADDRESS. | 


‘ “one of "very import to the There i is, as is 
to all, a want of concord between the and the manu- 


facturers, but the want is all part of ‘the manufacturers. 
‘The President show n us W vhere- the knot is, b but has ‘not cut it 
himself nor helped us to cut it. The “unwillingness ‘of some manu- 
facturers to allow the student or profession: pet an facilities, not for 
seeing the secrets: of the 1 trade, but the: every-day manipulation, 


‘ee sometimes to almost a: an obstruc tion to education. _ I It is cer- 
tain that this unwillingness arises in ‘most cas cases, either from misap- — 


prehension of the object, or from want of tact on the part of the 

i say . It may arise, also, from a well-grounded fear that the 

information asked for is to be used for direct ‘competition, in which 

case it ‘is well founded, and an act of self- ~protection. There’ are 

i however, who are always willing to afford | opportunity and 

facility for acquiring knowledge, to the ‘student, and Ww ho do not 


i acknowledge, either in word or deed, “that. any antagonism, exists. : 


their kindness” and consideration, many of us are greatly in- 
‘ 


debted_ for substantial aid i in solving some of the difficult. problems. 


| carry the desire to aid farther than i is 
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F them to call both their knowledge and judgment into play, not to | | 
acquire information which is to-day and forgotten to- 
4 4 


morrow. Some of our friends furnish sehedules, complete estimates, 


and lists of prices, in the most t friendly manner, thinking to do a .. : 


The result is, , that the erent ma Ww vhich . 


er must decline to use ‘such, 


ver y strong. W hat was intended as a kindness is often no help to” : 

the investigating student, and a weight which helps to drag down © 

the man who is willing to copy ; such co-operation is not w hat is 

a ee and is no real kindness. 7 When the School of Mines in New 

ho wished it, 
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NICAL EDUCATION. 


and 


establishments as the highest rex ward of “engineering 


wor rorking for a a given n time without might 


men to thir ike a and to see. The day I 


from college I left the machine shop i in which I had been working, 


to take my: diploma, back again n to the shop, and after 
nearly 


and a half that Iw was in 1 the profesion, t ‘choogh in 1 charge of very 
large mines, not a 


arose, there were ere constant questions of pumps, engines, and 


Iwa was led at first to think little. of my technic ral ‘education u until it, 
became evident that t the power tot use se the knowledge — the 


which can be ina can give 
‘the eye-education acquired by long practice in the works ger which 
makes every good d wor ‘kman | an artist. _A thorough ‘education will, 


sirable in the: engineer. 
but acquires it in a much 


elena: in “this, as in aie things, i is more or less ss the record of | 
failures. As a general thing, the man who has never 
“nev er tried. The failures of the ordinary workman, looking over 
long periods of years before they become skilled, are not noticed or Pe 
forgotten, but the failures of the schoolmen are more prominent, be- 
cause 80 much, that is not not fairly reasonable, is expected of them. 
It i is ‘evident th: at the yc young engineer must supplement hi his education 7 
at the : school 1 by training at the works, ¢ and | if his failures i in properly 
directed e efforts s are compared with t those resulting from the efforts of 
who have not. studied abstract science, it is certain. that they 
= be found the least t expensive. | What the anes has laid o out 
o their pr pro= 
until were thirty. years age, in a certain point 
of Lies is an se i but could not be carried into effect in this — 
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times earning small pay, having opportunity 


‘The proposition is to. enlarge and systematize the existing desul- 
; Bad tory study in w orks—to i increase its usefulness to the student, and, 
the same time, to make the granting of such facilities to 
Sao an object, immediately, as w. as well as remotely, to the owners of works. 


bagi 

To this end, the schoolmaster s should be not only we well read in os 
professional literature, | but a practical expert Ww ho could take charge — 


of the works himself, so. that whilst best aiding the students, he 

could prevent their interference with the regular economical 
operations. is functions would be, not those of an instructor or, nor, 

to any great extent, ofa a clinical lecturer, but those « of ‘a-disciplinarian. — 


_ The students should acquire skill, in order that they might acquire oe 
rt of skill and original knowledge of eae and forces, a 
and the master should s 


ton port his chief be toy promote work, : 


to provi ide opportunity f for wor k in : all “departments with reference: 
to the economy of th the : student’s time and to ‘the owner’ interests. 
- It should thus a S appear r that. these somewhat radical changes i in the 4 
eurriculum of engineering study— -first, a hand-to-hand knowledge, 


acquired not desultorily, but by ar an organized system, 1, and afterwards 


investigation of abstract and general facts and their relations, 
_ would largely economize the student’s time and better the quality — 
of his knowledge. Th he novice is nearly as valuable a . student nt in 
works as the graduate, but he ‘is a vastly less apt scholar in n the 
school. sh My « own belief, founded « on the study of 1 many ty pical cases, 


is, that, this order of procedure would 1 produce a better class of ¢ ex- 
— in little more than half the 1 time > required by the reverse order; aS; 
that it would always make experts ; that it would discourage none 


from finishing an an engineering education which would 
in its parts, even if insufficient time were taken to fully develop it. a 
A well-balanced culture will naturally grow in scope and in fruit- 


am n this ‘connection it seems proper to say a word about the royal _ 


"road t to learning, which a af few ill-advised students attempt to ) pursue 
Ido not refer to their availing themselves of professional data 
and drawings on file in engineering offices, but I do refer to their 
asking engineers and managers to furnish them special reports on 
regarding which ‘their own observation would be vastly 
| 
useful to the applicants, and qu quite as convenient to the r respon- Se } 


; 
ia 
igre. 
il 
| 
= 


ter 


on the number and duties of of in each de- 
"partment, and ad the particulars of operation relative ¢ cost, whic he 
can only be profitably investigated by a student, when not only the 


fac acts but the reasons a are ferretted « out by himself, rather than trans- 
“mitted to the academic ¢ grove through the office. 
conclusion, if it should appear uj 

profession i in it does appear to many of its members, 
want of coalescence, ranging from indifference | to antagonism 
sa its scientific and practical b branches, is a real and ‘substantial 
fact, a larger ‘effort would d undoubtedly ben made to ‘to change a condi- 
tion so so damaging to the profession | and to the y publ i Th is inap- 
preciation of o one ne department by y the o other is not unnatural—neither 


has taken sufficient pains to. observe what the other side has 


done. The mere scientist instinctively y believes: that the achieve- 
~ ments of the e profession are so far due to the deductions | of sc scientists 
a hat ning other causes fade into insignificance; and the practician 
s that just as far as animal life is from the disembodied spirit, 
is utilization of the formulee chemical 
Th 1e first step is to. recognize the fact, and T beg engineers, especi- 
y those who. from their scholastic habits, least st of the every- 
a ay embarrassments which are encountered by the ‘executive de- 
artments of the profession, | to take into account, » not only the - pride 


class power, which the artisan 1 feels ¢ as | keenly as the scientist, but 


baser elements disunion, ranging from. trades-unionism to 


— recognized the grave and comprehensive « character of tl 
evil, the next step should be, not I think, to attempt any violent 


SNE 


a - alteration ‘in the existing conduct of. f engineering by the men who 
are now in active service, but to change, if may so “say, the envi- 
“ronment ‘of the young men n who are so soon to take o our places, 


- order ‘that, their dev elopment may be larg 
is 
alance. ‘Two co-operative methods have been suggested—revers- 
* the order of. study, and « orge anizing the e practical school. 


Whatever the course of improvement be, it us to 
some heritage of unity to the ¢ coming: How ‘shall. 
fitly of engineering — a century 1 in w hich « ou 


ng 


ergy as its foree multiplied by by. the ‘general 


Bec it becomes the m momentum which evermore. shall actuate the 
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DISCUSSION N PRESIDENT HOL ADDRESS, 


the want is all on the of the 
The President shown us ¥ where. the knot is but has not cut 
himself “nor helped us to cut it. The unwillingness of some man 


facturers to allow the student or professiona al man facilities, 1 , not for 


“seeing the secrets of the trade, but the- every-day manipulation, 

Me amounts sometimes to almost an an obstruction to education. © : 

tain that this unwillingness arises in most cases, either misap- 


_ prehension of the 1¢ object, or from want | of tact on the part of the — 


student. Tt may arise,. also, from’ a well-grounded fear that the 


information asked for is to be used for direct competition, ‘in which | 
ease it is well founded, an act of self-protection. There’ 
those, however, who are always willing afford opportunity and 


for acquiring knowledge, to ‘student, and Ww not 


debted for substantial aid in ‘solving some ¢ of ‘the liffcult: p 


ron kindness "and consideration, 


minded men carry the to aid farther t 
acquire 
ing given 


ihe morrow. § ‘Some our frionds furnish schedules, 
and lists of prices, in the most friendly man manner, thinking to 

service. The result i is, that the with y vhich the 


acquired, leads the bidet, indifferent man to copy them verbatim, 


_ without a any attempt at the very exercise of judgment, w which i Is our ; 


incipient. engineer must decline to use such : 
information, as his conditions are not the same; ; but aioe ea 
such a division of labor as legitimate, i is , nevertheless, 


7 | What v was intended asa kindness i is often no help to 
ng student, and a weight which helps to o drag down | 
man is willing 0 copy ; such co- o-operation is not what 


needed, and is i no real kindness. these ‘the School of Mines i in | New | 


= 
one Of very great importance to the profession. Lhere is,asise@vi- 
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TECHNICAL EDUCATION. 


be made for permission to work in mining an 


metallurgical establishments as the highest reward of engineering 

a. "scholarship which the faculty o could offer ; but we were soon obliged 

to. withdraw the promise, since ‘the manuf acturers would not. grant, 


‘the permission, ‘Yet it is easily t to be seen that out of such men, 
working for a a given time without wages, ‘the manufacturer ll 
make, if he would, n men of a high of engineering ability. The 
difficulty i is t to make. the manufacturer: see that it is for his interest: 


“Zea men trained to | think and then to see. The day I gra aduated 


f 
tone, - from college I left the ‘machine | shop i in which I had been wor king, 


es take my diploma, and went back again to the shop, and after” 

‘a year’s work went toa school. or the first 

and a half a I was in the profession, though in charge of very © 
large mines, not a single important question, involving mining, ae 

arose, but pare were constant questions of pumps, engines, etc., and 

I was led at first, to think little al education ‘it 


beea me | 


mae machine shop was t the 1 result of the technic ing as It i is we to 


> 
ae any one who gives es the ‘matter a moment’ 8 ; thought, that no amount 


learning, which can be acquired ina technical school, can give 


ee =; i the eye- -education acquired by long practice in the works, and which 
makes: every good workman an artist. thorough educa ation will, 
hows ever, enable one to learn t the nice distinctions, which are are 2 the basis ie 
of a a correct judgment, in a comparatively short time. It : seems to 
eo ‘me e very doubtful whether the ability to do the manual work is de- 
- sirable in the engineer. The schoolman must have experience, just 
the ordinary workm: but he acquires it in a much shorter time. 
Success this, as in other things, is more or less the record of 
failures. As a general thing, who has never failed has 
“neve er tried. The failures of the ordinary workman, looking ng over 
periods o of) years | before they become s skilled, are not ‘noticed or 


rgotten, but: the failures of the schoolmen a are more prominen ) be 


| 


cause 20..much, that is not fairly reasonable, i is expected of t them - 


Iti is evident that the young engineer must his education 


What the President has laid out 


an n advantage, but could n ot ny 


2G 
A — 
4 

= “2 Be 

— 
=< 
= 


re men must begin to earn their own livings 
time they 2 are tw enty- -one. What is needed is to increase the re- 


a quirements s and advance the a age of admission to our technical schools, _ 
and then to overcome the antagonism of the 


x 
ati) they learn dina the professional they must do, 


feel and. hear, almost. instinct, as the P resident h: has so forcibly 
said what | they w ere to o do. Such a system WwW soon train a class 


rc = engineers not to be had now. | It is easy for the schools t to give “- “ 
a 2); = the theory, but where are they to get the pre actice, e, if : 
rr acturer, miner, and metallurgist i is to ‘stand by them and say, 
——-Yes, you ought t to s sw im, you must swim, but v we cannot by. any means — 


allow you: to go into w water until you! 1 have learned how | to: swim. 


to: inv ations to be made at 
— or if such a want or disinclination does exist, it is en- 


on the 


tion, and work | in perfect, harmony w ith x me in making experiments. 
At the works of Messrs. Rogers & Burchfield I spent many days 
_ experimenting on the use of natural gas in the e puddling : furnace, gt 
being at liberty to make any change - in furnaces or their working rT 
eos 


chose. At Messrs. so fa ar as Ta am aw 


“ma aking some very thor experiment , and I that a young 


'ROF. | R. RayMOoND thought: the of furnishing in- 


4 


nation to, visiting students w was chiefly one of « cour tesy and of | 


sent policy, while the question 0 of a practical knowledge 


bearing upon | all the future. He thought tha in ‘many ¢ cases: es the 


stions asked of managers by: ‘students who called 1 upon them were ; 


kind to embarrass one ‘party without really, benefiting the 


other. ith regard to to ‘the of the 1 


Raymond a large part of this imagined inability 


appear greater culture ‘was introduced a A 


1 
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(as 


superstitions or survivals from necessities now obsolete— like thie 


organs of Darwinism— ring, explaining g, and 


formulating the rest. The speaker | did not much in rules or 
practices w which could not be formulated. The trouble was the in- 


ability or. of practitioners ‘fo state the facts. The 
President’ recommendations Ww vould abate this evil. With regard to 
ae -combin ation of technical instruction with practice, perhaps the 
Bteigerschulen, of Ger ‘many yare a good ex example, ‘They have fur- 


_nished ‘some excellent mining ‘engineers and m metallurgists. He 
— the introduction of a preliminary course of practical training | 
before the scholastic training would be a great benefit to the schools 

 themsely es. It would weed out the hopelessly stupid, or lazy, or — 
otherwise volte, and bring» to. "the ‘schools of 


This could be d done by dee 
vestigations and publications of the professors, and still more by the — aah 
= achievements and business success of the graduates. Any- 

thing which h tended to increase the chances of graduates | to” obtain 
opportunity of a advancement, and to acquit themselves creditably 


therein, would benefit ‘the eschools.. ~ On the part of parents, the trou- 
aed ‘bled is that t they a are in too great : a ern and it is | imper rative that w 
i. should prove to them that a more thorough and prolonged trainin; 
pays. Too many educators are at present engaged in the 
_ attempt to adopt from the German system of university education 


_ everythin ig except the time it takes. 7 e keep on taking out a little Beas 


‘more classics, and pushing i ina little more science i m our eurrict ula 


of ‘education, leaving the whole thing to be crammed i in the > same 


ee space e as before. The speaker th thought the only solution was 
ad more time, and most heartily agreed. wil 


general culture—of the knack of study, the power of 


s sense of order and logi c—was one of the greatest defects and draw. 
backs | to engineer. N o illiter ate “man n (using the term ina 
_ broader sense than that of inability | to read and write) could 1 become a 


a distinguished engineer ; OF, at least, the most able « engineer, _if 
ficient in the culture which | gives m men power r over their fellows, _ 


a be the first to recognize the lack, and lament the cause that am 
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be completely climbed only by complete 


e of the of a of 


on as a manager of mines and works, had recently sa said te 


the speaker t th at h he had after observation , that 


reg gular collegiate | education was the best preparation for a atechnical 


one, and that the time sO spent. was well spent, and showed its ben- 


efit surely at the other end of the student’s career. 


Prcuty.—All are agreed as to the desir rability of clos- 
ing the gap | between theory and practice, and the will, un- 
can be accom 
doubtedly, develop the plan by which this can be accomplished ; 


the important pr present consideration is, if we cannot close 
gap, ‘may we not make it narrower. . Thep plan ‘suggested by Presi- 
nt Holley is an admirable one ‘all admit, but its develop: 
will» ‘necessarily be slow because so radical. here ought, 
owever, to be no real difficulty in the way, of “graduates | of ‘the 


chools becoming thoroughly versed im all matters of practice, 


There is an apparent obstacle, the reluctance of the gravluate 
: accept the prospect of ¢ a year 0 or | ‘two of real hard. work. I have had 


number of applications | from educated and 1 competent young men, 
for positions, but ina a majority of eases they wanted a good salary ee 
begin \ with, the n nature re of their duties must be rather” genteel 


than. otherwise, Wha it they should say is is, “1. have had at a thorough | 
- technical education, but I want a position for a year r or two, where - 
ean become thoroughly familiarized with practice. only ask ‘such 
compensation as will reasonably support me, and to labor for a given 

time in the various departments of your business.” ; 
ee ae TI here are very fow masters who would not recognize » the ‘merit 0 — 


such an in application, gladly assist, 80 laudable a adesire, 


a Several years ago, I accepted tl ‘the se services of a young gentleman, 
had just finished a thorough course i in the German 


10use, or at the front. He carefully noted ‘difficulties a as pr 


themselves in 2, and how they were met. The result” 


"was, , that in one to two years he had mastered his business i in both 
ite: and he is now, though still qui lite a young in 


First acquainting himself with the nature of our materials, he 
practically became a workingman. - Wheneve wherever 
“services were e required, he offered them, day « or night, in ‘the: stock- 


opinion, one of the foremost furnacemen i in this country. | 


would: be my plan for making scientific | practicians. 


our graduates. would ‘only cultivate th that very 

characteristic, patience—learn to labor and wait—their success would 


come sooner, and be more assured. ‘The man who learns the art of $ 
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ledge of chemistry and me- 
may giant, but with all possible learning, 


wanting the ability to handle labor, which can come by the 
- knowledge of what is required of labor, he cannot hope | 


his plan embraces another important point. Laboring men, as 


a class, are suspicious | and ‘unsympathetic, so far as their employer is 


‘quainted with their peculiarities, ‘difficulties | they 
encounter, , learns | how to gain their good will, and th this once gained, % 
ds enduring ; and when the time ¢ comes f for him to control, his power 
isw vell- nigh absolute, for | he has learned w hen to watch, or relax 
‘ — exact or indulge, when to be liberal or svn unsparing 


His: knowledge | obtained from books and 1 in the se ools, tell him 


what ought to be done; his practical - experience how 
it can be done, efficiently and economically, 
_ Pror. R. H. Taurston.—I listened to the opening address of our os 
_ President last evening with very great interest, and should have liked _ 
2 to have taken an opportunity to indorse the general accurac rand 


na ical promise of his views, and his plan of securing a more com-— 
tie plete and thorough tee ‘hnical education and training | st night, but | 
— that I presumed 1 “that an hour would be set apart, for the considera- 
‘tion of the more novel and more important of the propositions 
which w were ther made. 3 have been asked to open the discussion 


= morning, and have gladly to dos 80. 


raid unjustly— —of 
men, ey agree it vhat was said of the so-called. “ practical ’ ” men. 
Undoubtedly, both classes can do mo to make our 


tech 
, and by. d plan 7 
‘that thea 


and ex experience can 
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y which has a greater interest for me, personally, 
a mechanic and a practitioner, I recognize the correctness of 
that has been said of the “schoolmen.” As one who has been 
and where the requisite combination of 


ES present in the minds of all thinking members of the pining. 


from the time of that great engineer, the ] “Marquis of W orcester, W ho, 
two hundred years ago, proposed the establis establishment of of technical 


‘courses, in- ‘the attempt to effect this generally admitted 
combination. generally a admitted, because: there are 


however in itself the education of the may be, 


man can afford to give the necessary time to its. acquisition, Tam am 
told by a a friend, for whose views I have great respect—a g eer 


is justly shed as an engineer—that no man can attain 
fall suecess in business, who has not gone into the business atso 


early a a period his life, that t it is physically impossible to to preface 


entrance upon his life-work by more e than the ‘rudiments of a com- | 


mon- -school education. He insisted that o only th the “man who began 


actual of the at an age at which his p powers of 


ing them, I presume very f ry few to final ‘dedue- 


oi Sen tion made from them. We e may find a great difference of a opinion, 
oe as to how much time the young man can spare to the pursuit of 


scientific - professional knowledge, but we shall rarely find an advo-— 


of its complete abnegation. The question to be discussed here 


not wh hether the young engineer shall a tech 


several. "proposed methods. We are not asked whether he 


may, | perhaps, accomplish the desired result. hese are: 


Kirst. hat methdd which is ‘most usually adopted, i in w hich the 


student is given en his’ education, and is then sent into business. 


hat which gives the common-school educat ion, 


x 


ness” k now 


quire a a certain ‘amount of of practical “experience, busi 


eneral ‘development, and finally places: him in the technical 


tific ba is oe 


‘ ; 
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is, i 


ically That is, a course of of study practice, 

~ tending throughout the early life of the man up to his final and (ire 
complete immersion in the practice of his profession, 
is possible that I may ‘influenced by that prejudice, Ww vhich 


aie most. men have i in Siew: of a course which has answered its purpose — 


or ss fully in their own cases, or in cases which have @ 


| ees ieee old enough, bs learns to conduct himself, imbibing, with | 
that wonderful accuracy and rapidity for which boys are palenialibe 
able, all the traditions and recognized principles of shop. practice, 
learning and use of tools, and now and then 
in 


course adopted generally i in this and in. all countries is the 
first of those specified. T! he sent to school, and i is given the 


usual common- school education. Upon concluding ‘this course of 
s tudy, g he is sent to the college, or or the technical 1 school, and a four 


years’ ¢ course of higher education having been he i ‘is 


¢ ertain « extent, unfitted for the vas astly differen it kind of occupation | 
; ich i is now to be taken up. He has acquired habits of study, a ea 


good "memory, and the ability” tot utilize it thoroughly, and ha 


s 
learned to make | logically correct deductions from properly groupe 


facts. He lacks: usually, however, the power of quickly perceiving 


aptly such ‘perception, He | probably lacks: de- | 
‘strength of character which may 


his he has none of that. experience which 


ie 
fe. 4 
eheve that the boy who, with us is weekly holidays and his 
h of engineering, spends his weekly 
— 
— 
— 
and” 


‘may possess a store of both general professional, 9 


aw ell- trained mind, a sound ‘judgment, all that. scholastic 


habits and training: can give him, but he lacks the 1 no less essential 


 knowle of men and of ‘things v which he e can only obtain by 


Or: sonal contact. . Hee cannot m manage his: s employés | Ww without. either making 
unreasonable demands up upon them o or r yielding to them more than is 


just. a knows nothing of ‘methods of conducting business, and 
annot have become accustomed to the hard rubs which so ‘seriously 
sturb the tyro, and which so often discourage him | at the outset - 
Habits acquired youth are always difficult. to modify i 


‘nial habits are those of | the : student, and he must t inevitably 

it a seriously difficult matter toac acquire the peculiar and distine- 
tive h habits of the business man. m. Once si succeeding, however, he will 


le 


The in this s country, and I 


outlined. the shop, or the 


J 


yme after completing his gram or high school 
course, and learns the trade which leads most 


which he to enter; or, 


session of a knowledge of the science of his profession, and 


his practice for a time and devotes himself to sadn in some > technical 


is now is to 


grasping experimental “of. -eollating essential facts 


an power of 


3 
of which his business life has done so much to deprive him. ven es 

ene _ On the other hand, he has learned by experience to prize: — 

‘ edge, both for its own sake and for what it will enable him to ac- 
has. earned in what direction he is to to expect 
literary attainments and | scientific knowledge. He 


= 
and some idea of the character of the greater problem whi 
may expect to be confronted with in later years, 
— | 
eral laws of precise definition, and of well-dete 
a 


| 


ertain extent, 
ive only a mental training and those him 
accomplish two objects simultaneously —to acquire a store of val-— 


x 
and, at the same time, to a no less us seful 


ance og 

Two great obstacles intervene to prevent the adoption of 

this plan . The first is that conservatism which always retards the 


fer 
introduction of ‘anything | new, and which usually makes it mecessary 


to 0 agitate fe for cat least a generation before a really great change can 
be — about. es Even when all are e agreed 0 on tl the question of the i 


that » necessity of technical education two 

ago, , and fairly inaugurated century ago by Vaucanson, the 
father of the great Conservatoire des Arts et Metiers at Pari is—is : 


% he second great obstacle i is the natural, and a almost unive ersally 
observed, ‘reluctance of ‘the young man, who has once become faidly 


i old Greek n non- -utilitari ian n idea o ae 


upon them as he does from a standpoint | which does not permit him — 
to see them as distinctly as he may in after life, when experience has" - 


‘confirmed the previous judgment. An active, energetic, and am- 
young man | can rarely bring himself to the point o of going 
to the school after having o once tasted the. pleasures of success in 
business. here this has been done, however, it has almost 
— the fact, if Im may from my own n observation 


On the whole, I suspect that the advantages of this method more 3 
than counterbalance the disadvantages, and I have no doubt that, ? 
‘eat 
4 
f 
M 
4 
immediate future, to give up all and to return to the school 
: 


by 


schools. 


course of in schools, is ; that of finding stu- 
_ dents who have sufficient ripeness of intellect and of judgment, yand 
oo physical strength to comprehend readily, | grasp fully, and 

tain perfectly, the principles which are presented to them. Boys — 

e sent to technical schools without well-developed habits of ey 
ere insufficient and ‘superficial preparation, with minds unripe and 
with bodies ‘still taxing their systems by | the drain of that vital 
power - needed i in carrying on the operations of f physical ¢ development. 


We ere the last-considered plan adopted, they would come, to this 
demands all the powers of maturity, with body, and 
mind fully developed, and with an understanding of the extent, dif. 
= ficulty, y, and importance on the w work to be done which ‘would insure. . 
vastly better performance, and the accomplishment: of vastly more — 
in the time assigned ‘0 the course. The work of the instructor 
would be rendered more easy and more satisfactory to both himself i he rer 
and his pupil. The 1 time would be far better utilized, and 


greatest good would be accomplished in the given time and 


‘advanced ‘schools can be carried out, it will 1 prove, 
am sure, a long ton: aight. direction. The foal portion 


midst influences as will m most effectually i impress i its 
a. upon h him. wa I sincerely hope tha that a a way may be found of initiating 
re this m method of tuition, and that we may soon Jearn just what: We are 


to expect from Difficulties will undoubtedly a arise, but with 
exercise of care i in the choice, from. among the many of the few p who 


en 


adapted by: nature and i inclination t to the pursuit of the > profession, — 
with ‘tact on n the part of the instructor and a hearty good 1 will 
on the side of the m manager of the wor ks, both, hand i in hand, work- 
for the accomplishment of an object the importance of which 


appreciate, can arise no to final 


g 
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Coxz.— -I, a extent, had a 

before going to the technical schools of Paris and Freiberg. ae 

During a portion of my you uth I lived in the Lehigh coalfield - 
Pennsylvania, and having a a liking ny such things, spent a great — 
deal of time in the mines, 1 , machine shops, foundries, ete., ¢ of that — 


Tegion, -made and assisted i in making surveys both 2 above and 


below ‘ground. found ‘this practical education of immense im 


portance to me in my y technical educa ation, enabling me to under i 


stand the details of mining , ete,, c., When. listening to lectures by the 


880 rs and studying the subject i in books. There is another point ss 
0 which I would refer. ~The mechanics we have at present are 
men whe do not serve or if 


<illed labor it in the is being reduced t toa a minimum ; one 
man works almost a all his lite at t machine instead of at all sorts 
“of jobs. ijl carpenter, to- day, gets almost all his work from the 


mills, and i is more of a fitter or joiner than a carpenter, and few car- 


penters work mc more than a rors or two as an | apprentice. _ Years ago 2 


carpenter or 1 ‘machinist had to learn his trade thoroughly, and 
he was ‘more familiar with the details of his business, and 
would not: require foremen of such ability as at present. Amechan- 
ical engineer ‘should therefore be acquainted with details of work, ‘ee 
as to be able to utilize these imperfect mechanics. — machinist 
go to a country shop, where the machinery is imperfect, a . 
+ oles to become a thorough workman in all the branches of his 


oes 


a feel it would have been of great as assistance tome in my 


education if, before ore going into ‘the technical schools, I had worked | 
seg 


practically in in a m: machine shop ‘and foundry fi for a year or two. brath: 


In the paper xr under discussion , there i is one point ' which seems to 
me to be worthy of more consideration, , that i at is, what Dar % 
survival of the fittest. We: always he hear the one man 


a common miner, , becomes a a a coal ‘operator, | but of ‘the 150, 000 ie 


be learned in the school, and which an should know, 
how to deal with men, how to’ make them work accordance 


= with his ideas. You may make a plan, and have com- 
= drawing, but if you cannot impress your master carpenter 
chini nith with the idea that you understand it, and that 


complish such an object, their united efforts will vanquish apparent 
oe 
a 
— 
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DISCUSSIONS ON 


4 


An Another trouble ie the: of in understanding 

that t they are not civil engineers or mining engineers, but. only. fitted 


o study the practice of those professions. The word 
— become mixed i in its. meaning ra had, Some years ago, a cart driver. @ 


q awhile I employed to after a small stationary en- 


gine. he is an engineer. I knew : ‘slate-picker. boy s some 4h 
years After awhile he went with an engineer” corps to carry 

stakes. ” He then became a chain man, , then backsight man, and re 
got to. use the transit instrument. Now he is an engineer. 
business: should ‘grow s slack, they go b back to drivi ing carts and pick- ed 
ig slate, so t that t many people i imagine an engineer to | be a person» ca 


oF who drives a a ‘cart, 1 runs a transit , picks slate, or r tends a a stationary 


engine according as trade is good or not, and the popular idea of 
pee is the proper pay of an engineer is too often n_ based upon such cae 
conceptions of what an engineer is. is. Graduates should at first be 


satisfied if they can make their board. will generally 
mistakes enough to cover what they think their wages should be. 
J. HEINEIOn— —I have listened with Pleasure 


to perceive that he fully recognizes the indispensable 
a thoroughly practical , and theoretical education of young men de 
rous of adopting any of the technical professions for their fans 


| 
+ 
3 
B 
o 
bar] 
— 


“careers. I as a strong advocate of his. last proposed course, 
which is, according to my y judgment, based on long experience in 
different positions, the only thorough plan for | ultimate suc- 
_ The: questions involved i in this controversy are of such im-— 
ortance, ‘that « one e interested i in this subject as much as I have been, 
fo or more than thirty years, ‘may be tempted to talk beyond | ‘the 
ited time which ean be devoted to this subject now. Permit me, = 
_ however, to o make a few remarks, taken mostly from my my own expe- ‘ee 


Tience during has bas ed the courses 

ediucation and training | been sufficient for a man to fill, cred- 


ably, any of importance in the various callings of the tech= 


articular 


« 

Ry 

q 

= 
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erience alone, after perhaps a lifetime 

may fit a man for a specific purpos| — 

how that even such a man ma 


in well- known n princi= 
which would be understood by one ne of ie ess 


tical exy experience, but. possessing: a school education. 
practical man, with indomitable en: energy, May § 


-bought experience, w hich 
thers wise could hav re been wasted time and “money 
saved. | This being the era when the state of cultivation of a nation — oa 


is ‘measured, to a great extent, by the most thorough use made .* 


waste n material, we may just well. say, also, that this should be 


extended to e imponderable items of 1 time brain. On the 
; - other hand, | a young man of a thorough t ‘theoretical education may 
deliver a lecture before a set of practical men which would fill ‘them 


ie with a admiration and : awe, and yet he r might be puzzled by the same 
4. set of men if called on to ‘show how to do : some e simple practical — 


operation. the result n be, that other practical men may 
 exult over the apparent superiority of the “indomitable” spirit of 
_ the practical man (probably themselves too ignorant to judge of the 
cost of his experience), and sneer at the failure of the scholar, and 
‘hing: discredit on at liberal education of man-— 
q 


Pal 


even eminent positions by being phe “may avoid 


losses: as have been enumerated, while, on the ‘contrary , th ‘unprac- 


rac 
tical scholar, possessed, as it is frequently the. case, of too much self- 

“reliance and “mere book experience, may \ waste money to 
overcome practical difficulties. It is therefore not ‘surprising to see 


the scale often over-weighted on n the side, 


ence is given 


thorough understanding of the the choice. often falls, 
o-called practical man, and educational training has fallen into ona | 


a repute. The great draw back to obtaining a a thorough, } , practical, and 

theoretical education in this country, will probably he less found 

the means offered, than in the unwillingness to spend the 


reat drawback yet awhile. On: the other hand, it j is also impossi- 


: ble to obtain sufficient knowledge and ¢ experience during a few 


money ‘he: hina; or is s earning, will be 


training, and i in one particular ¢ course of instruction. 
Taking experience, had the luck, from 
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unti I had arrived beyond of of mata, to bea 


al, 


country, boys intending to themselves to ocoupa- 
generally pursue the following plan, partially even” regulated 
y law. After | passing ‘throagh’ the’ higher grades of the « common 
(hohere Bitr gerschule or realschule) up to fifteen or "sixteen: 
| years of age, where even, to some extent, Latin and Greek, but par- 


modern languages, ‘the elements of ‘mathematics and 
ae ‘natural sciences form a part of of t the s system of. ‘instrnetion, they are 


apprenticed to ‘the particular. branch of business they 


intend to take up afterwards. As apprentices, they pass 1 their regular 


time as carpenters, masons, pattern- -makers, moulders, machinists at 


mines or furnaces, ¢ ete. . Generally 1 night schools, or schools during — 


part of the winter’ (handwerkerschulen) — industrial schools—are 


ae visited during their time of apprenticeship, the time so spent | being an 


allowed. as regular apprenticeship. They receive little ‘pay 

during this” time, according to choice and circumstances. After 
spending several years in this way, they enter the 1 higher grades 
the technical schools ot or colleges, t to pass through ‘a thorough 


course of | scientific “training, at the ‘same time, in 


being constantly reminded of the practical duties necessa 


performed by them hereafter, by making excursions during ¢ the: 
period of lectures, and during vacation visiting the public works 
shops of ‘the country. After graduating a at these schools, 


enter ¢ again for a time as volunteers at the different public works or 


yer 
privat establishments, and are glad to be taken as such, 
any compensation, sometimes even ps paying for the ‘privi- 
se ege. After such a course, and proper examinations, they are only 
ti , even at private works, to be fit to take a subo »rdinate 


position, and are often only too glad to get 


Teonsider a good general education more than desirable 


¥ 


entering practical li life for var ic us reasons. principal reason is, 


es that the mind of t the boy is more susceptible t to mental training « md ome 


exercise During: his apprenticeship, or attention to practical work, 


he will find out the great he may derive 1 from educational train- 


ag training, at various grades. Until I had arrived at the 
= j. age of twenty-three years I had never earned money worth spe - 
| ing of, but spent my time from my fifteenth year in apprentices} 
an 
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during that time. These preliminary studies, connected with 


TECHNIC AL E DUCATION 


man in those yore of | life. He will be by far a more sein 


my experience 
one will profit m more ‘such than generally 


is the case se with those who have first passed through the entire. éol- a 


legiate or classical course of studies. consider this a very natural 
“consequence ¢ of the necessary course of studies i in ‘industrial schools, 
they being better designed to prepare for subsequent training 


the old faculty y studies of! law, medicine, theology ete. 


“wo ould have for me to fig and igno- 
_ france which are necessarily e encounter ed e very where,— —in a fore ign . 


"country particularly— —such as it existed in former r years even in this a 
ntry, and t t extent even now. 
country, and to a great extent even now iy Ja 


hee man who has charge of a work may be as W wise as Solomon, but 


aie . 2 he cannot show that he can lay the hand on the wheel hice 
his s subordinates will n not confide in him. And this is — 
necessary ry in times of danger and difficulties, which may arise at 


work, Association during his early days with the ‘different 


P 
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customs, and even their tticks, besides" at least 
mechanical ability. if his constitution is not ‘sufficiently s strong 
s work of laborer, the may be able ‘to 


good, able, and ‘skilfal or can get ‘them at 


moment's notice, as is generally the case in the old country, but it 


is s absolutely n necessary, in a a partially settled d country like this, for ‘soe a 
a a man in such a position, to be in ¢ every Tespect capable of not only 


_ ordering | a a thing to be done, but also, if need be, to be able to roll” i 
his -shirt-sleeves, and show how it should be done. Men edu- 


cated in such a manner may even aid the working “classes, 
"cannot devote their time to hard study, by giving them useful in- 


struction during their daily vacations as well as during evening lee- 


res, and I | have had opportunity to test this matter to my great a tay 


satisfaction, finding our mechanics to ‘Tec 


instruction when is 
on 


yourself by it, or your coat, even | 
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young men, study hard, 


a first ‘class -superir 


“which laboratory practice is is given w ith 
proper ‘preparation of the for professional work j is becoming 
well recognized “this « country as the most promising of good re- 
sults, a few institutions ane endeavoring to. give their students 
‘such a curriculum. A number of 1 new technical schools ¢ are about 
ag 
to be. “organized, also, in w hich the same course will be. attempted. 
Yale, Cornell, and Columbia, and the colleges at Bethlehem and 
Easton, and others, are pursuing to some extent. The 
Rensselaer Polytechnic Institute at Troy set a good example of traly 


practical technical education many years ago, and the Massachusetts — 


: Institute of Technology i is working i in some departments on a similar By 
: plan. The Stevens Institute of ‘Technology. has been instituted, in . 


deference to character and wishes of the great engineer who 


| endowed it, as. a School of Mechanical Engineering. 


I have referred as the third course, as as it 


be done within» the walls an com-— 


portunity ¢ can found for. w would | be e premature to ‘report 


nitely upon the result of this plan | to- day. Several years n must elapse 

before the real value | of a method which aspires t to make y young men 


ie of ‘going from the college into business and s soon becoming — Mei 
efficient aids to older practitioners can be fully judged. — i I can only = 


ae say that I originally allowed myself five years to ¢ determine whether _ 


it would be for my own interest to continue in a work which then ee 
seemed to me one of ‘the noblest. ‘enterprises in which « a member of 


e profession could engage, a and that period having nearly expired, 
Tam not. inclined to feel less faith than I had at first in ‘its success, 

have not lost any of the enthusiasm with w which I ‘took u ok upon 
myself that task. With less kindly, persistent, and cheerful su; support sr 


and | example than I find i in the p presence of of at 
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and years, of w hich time he 

ia bo a diploma, which is to be taken as evidence that he has pursued with © 
_ credit a course of study which is intended to be a suitable pre eparation — 
oe r the commencement of actual work and for beginning to learn -— 

“the business of construction. He is is called a mechanical engineer, 
ya oo which i is to be interpreted as ‘meaning t that he i is consider ed to be ,well 


re 


fitted to Become a good ¢ engineer. The first t two years of his course 


er a are preparative ve, and during that t time he i is acquiring a good knowl- — 


edge of the ordinary ‘college courses in literature, mathematics, ,and 

the physical sciences, somewhat amplified and modified in directions 
which tend toward future applications. The next two years 


are devoted principally to professional studies, and to the applica-— 


— tion, in the laboratories and shops, of the scientific knowledge pre- 


viously acquired. Thi The student works | in the chemical laboratory, 


on analyses of ores s, metals, and the materials v which he expects to 
eae make use of i in his future life. He spends a a considerable amount of | 
time in the physical laboratory, making experiments upon whatever 
a bearing upon his professional work, and learning the methods an 
be and the use ‘of apparatus which are needed in all ataik, of pr precise ; 


_ measurement, he there becomes intimately fami- 


2 


here, and by these means, and with ‘such actual tactual 


.ctice, that the student can be taught habits o of accuracy, a and ai an 
~ understanding of the difficulty which attends, the acquisition of valu- - 


able experimental data. mental taining. here is by no 


out these two years, . His Instruction in the drawing- -room ‘extends: 
aM hroughout t the full course. arse. The earlier portion | of | this time makes — 
familiar with the use of instruments, and he gives n ‘much 


the graphics of "descriptive geometry, and the studies to which 
During t the final | portion of his course 


oa where all are working together in such a cause, discouragement. i 
student at ‘the vens Institute of Lechnology enters after _ 
3 
| 
- 
a and by eyesight in the auditorium. Here his hands become expert = 
manipulation, and he feels and realizes all that we, who were less 
— 
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"DISCUSSIONS ON 


sign, he makes of machinery and apparatus 


machines for testing metals, , and for testing lubricants | matle i in ‘the: 


mechanical | laboratory, were designed mo more or less s entirely by stu- stu- 


the department of engineering he devotes two years to the 

% study ¢ of mechanical science, and to obtaining a knowledge of his 


materials of. construction on He studies the | construction of typical 


= ae machines, and the form, as w vell as as the theory, | of the pr prime 1 movers. 
into the workshop two. days in in ‘the week, and there learns: 
s. He 
ath acquires a little of the mechanic’s “ “Knack ;” if a natural 
sleight, he gets a good deal of it. there sees work going on 


wae 


the 

or less work in and the other trades i 


— usually going on, and he picks up p enough i in n the s shop, and from the 
lectures on the trades, to be able to advance rapidly when he finally 


goes out into real work. 


The m mechanical laboratory, which has been founded during 


7 


past ‘year, is doing amount of work for private indi- 
. viduals, railroads, and other large corporations, and has done ae : 
experimental work for the municipal, State, United 
< States governments. _ This has been of immense value in giving the 


opportunity to witness, and frequently to in, 


thet tensile, torsional, and strength of materials, ‘the : 


engine, indicator, ete., , and occasionally have a an opportunity to take ke 


part in the experimental work which ‘is every day ‘in’ progress. 
Students have taken p ken part in tests of all kinds of materials of con- 
struction, of steam-engines and boilers, pumps, and other machinery, a : 
and have used the the pyrometer, and all the instru- 


‘ments used by the mechanical engineer in his professional work, 


have taken some very important investigations and 


valuable ori ptionally com- 


by it 1 doing as 2 a ‘matter r of for all kinds 


of business 1 
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“ultimate success did not, Ww 


less vit pays its own 

—-Viewing this experiment as a whole, from our present position, I 

“can say that I see | ‘no reason to_ doubt. that it is destined to prove — 
self as complete a a, sucess ‘as s its most enthusiastic friends have even oe 


it 


have g given en this somewhat full int of the in n which this 


of 
attempt to carr ry out ‘method which IT have 
 yemar ks, and partly for the purpose of f giving those members y 


asked for 1 more information a concise answer to their. questions. 
Lope that In may have succeeded i in interesting still more those who 
exhibited a ‘desire to see our methods of technical education — 


pe and a high “n modulus” of attained. 
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‘DISCUSSION 


‘OF THE SOCIETY OF CIVIL ‘ENGINEERS: 
AND THE A MERICAN INSTITUTE OF 


AT THE HALL oF THE TE, PHILADELPHIA, 


Mr. A. L. Howrey, 


and 


Engineers and of the. American Institut of Min Mining Engin 8, called 


GENTLEMEN : The of the Joint of the Civil 


Engineers and t! the Mining Engineers, to whom was s given i in charge 
the arrangement of this series of had proposed to to nominate 


ton, , who i is, as you a are aware, a a thorough s scholar in the nee 

of the profession, as as well as a “successfill ful practician of w ide reputa-— 

tion i in various is branches of engineering. Mr. has 


mics 


* 
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track me with a little for it ; was idea that this 


legislative assem but since e is a “machinery, ind 
President, I think we cannot do better than go a little further. 


"would, .like to return the to Mr. ir. Holley by nominating | him 


Mr. Holley w was unanimously elected Secretary. 


&§ 
| 
nate, confident of your approval,a member of the committee whois 
thoroughly conversant with its deliberations, and peculiarly compe- 
: re tent to preside at this meeting, Dr. R. W. Raymond, of Now York, wae 
_-Dr. Raynonp, Member of the American Instituteof 
unanimous election tothe chair, said: = | 


Now, ge gentlemen, a or two may well in the 
+ subject of the evening ’s discussion, particularly as many who are 
present to-night 1 may not be so well ir informed concerning the ante- 


cedents of this discussion as s are those ¢ of us members of the Institute iba, 
oft Mining Engineers who we were present at Washington o on the occa- ay 
n which gave rise. ‘it, namely, the address delivered by Mr. 
Holley, ‘President: of ‘the Institute of Mining Engineers, at that 
_ meeting; on the subject of Technical Education. Portions of that — 
address, and of the debate that followed it, have been: sent to many 


you by the Joint Committee. I have myself been requested 
the Chairmar man of ‘the. Joint Committee to hold myself in readiness, 


In common with | many other gentlemen who “were e. expected to ex- 


press their views on: ‘particular branches of the question, , but the 


duty of opening ‘the whole subject seems to call for 
more general statement, of introductory character. I cannot 
hope to make it altogether comprehensive, certainly not so compre- = 
hensive as I should have prepared to do had I anticipated that % 
should be called to this position, and not left to make my individual nae 


merely to the drift of the discussion. 
The question of technical education, as a whole, s seems to me to” 


oh have two. principal bearings, the first being the technical ‘education 


of the working-man, and the second, the training w shich she 

given to those se young men . before, during, or after their school course 

who pass through | our - technical schools i in ‘the hope of making fo 

_ themselves a successful career in the profession of mining, , adil 


. cal, or - civil engineering. And the problem p presented by the first 


preparation, elevation of man, in ovr industrial 
. trades, we should the reby gain a great advance in regard to the 
4 education of the superintendents, managers, and overseers, 
It has been found that a technical education, and special 


of the working-man, in the trades represented by our profession, are Pas ae 


absolutely necessary to to him, to take the place ¢ of ‘that system 


prenticeship which i is now passing away, a and to | relieve the aa 
man from the restrictive influence of the new principles that have eee 


succeeded apprenticeships, and 1 guilds, a and caste, and paternal gov- 
ernment, and official direction in every form. Hi I speak particularly 


ster 
our own land, where these old artificial restrictions have bee 


removed, and we stand in ‘danger of another class of tyrannies oper- 
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of is the tyranny of 


‘worst phase of trade- unionism, occasionally known : among Us, and 


; ie another i is the division of erly “unions are e byn no means an 
1, but all wi 2 carried to such | 
mes, and be ‘so misdirected byi ignorance or malice, as to become 
an overshadowing and stifling curse upon the community. aia 
7 it has been observed by | all those who have had to do with labor- 
ers in masses, that trade-unions cannot become thus powerful for 
harm, among men who are themselves so educated, and so emanci-— 
pated, that they have individual and personal ambitions. — Ih al 
this form of trade- -unionism— —and | Tam sorry I have no better name 
for it; I do not mean to stigmatize the whole system—we ] 
despotism, the the ‘shackles of which hang like a millston upon 


of the working-man, | Good and bad workmen | are > put upon 
0 


4 


ne level. . Attempts to earn by e extra work, to save, to study, to 


Sa tor rise, a are discouraged or for rbidden. Against s such a a dead 
weight, , crushing labor to a uniformity of despair or sullen inditfer-- 


— ence, the only available and effective lifting force is the intelligent — 


extension in modern times of ake principle of the 


V 
- the doing of 0 one e thing » which he ca can do, ‘ond do well, and which “ol 


is , made to le to do all his life, if he is willing to do it. He becomes : 
almost a a part ¢ of : some particular tool or process, unless he is pos- 
i sessed: of a fundamental education ‘that aa help him to turn his 
hand to other things. This evil is not. yet, perhaps, : so deeply-felt i 
among us as abroad. Our Americar’ mechanics and laborers 
-acertain readiness, superficial perhaps, but still qualifyi ing them to 


“one, wher where there are f fewer workmen, and d greater vat va. 
done. 
th 
ye and v 


ing ingenuity, , affords an antidote to this evil. education 
of kmen may bee come necessary, then, to remove the restrictive 


of 
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A remedy. It is not an easy thing to deal with a division of labor, by 
, but in a small 
man getstodo 
ds, thatitis to 
ot the employer to keep him there. ut education, 
lim 


I ini give to the Open Sesame 


ad 


am sorry to say, in foreign. countries, our. own in respect, 
lamentably deficient. I cannot pause, in ‘the brief period allotted to. 
me, to discuss this portion of the subject ; but I beg | to refer those _ 


Americans who take an interest in it, to suggestive summary of 
foreign | experience, , contained in a little book on Technical E duca- ¥ 
tion, by Charles B. Stetson, published in (1874 | by Osgood & 
of. That account is far from complete, ~Itdoes not make 
4 mention, for example, of the Steigerschulen of Germany and Austria, 


for the instruction of working miners and metallurgists, which 


cy, 


af among the oldest and most successful efforts i in this direction. But, 

to dwell upon these details, I wish to point out t! that ‘such pri- 

“mary y culture of the working-1 -men 1 renders possible the system of 


their ‘ir ranks, without which they ar are driven to. the 


worst style of trade-unionism in 1 self- “defence, but w with which they | 


are inspired at once by a laudable, honorable, and practicable ambi-— 


tion. | T hese effects can n be » observed i in the operations of the Cooper a rs 


nion in New York—an institution which need 1 pause 


plain, n, still less to ‘0 praise—almost alone in country as a success- 
apparatus for the technical instruction of the laboring class. 


the: masses of our artisans, miners, and mechanics were possessed of 


such preparation in 1 mathematics, drawing, and language as the 


schools bestow on their 1500 then there would 


But, it may be sai 
“years ¢ of study i in colleges and schools, find it to 
ractice? If even now, when nine workmen out 


ten are mere -drudges ata specialty, and incapable of promotion, 
our r school graduates find it hard to get ; places, what will they do 
workmen are educated? I reply, that they will be forced, 
obably, to begin as workmen, but that such an apprenticeship will 

far less difficult than now, because it will be ‘served among com-. 


who have learned the ‘meaning ag and value of science, and 
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men capable of rising to the intelligent a 
is nota mere Utopian dream. The fellowship of knowledge is a rea aa 
and comes to pass whenever the vulgar 


4 


foal fo for scorn which the indolent. feel for 


man ‘plenty of bread, we “could: | not come to a 
anding and an “equitable exchange, as to tell me that ‘theoretical — 


cut mstances. 


ns, how to g 


a e of ‘such as w will vil quality for po posi- 
“tions at least of subordinate and | them i in line 


a ‘degree of preliminary caltare,. but 


before h he has begun his strictly t technical studies, I ‘shall a few 


words 0 on n this plan as applicable to metallurgical industry, , for it will — 

= have escaped | the. attention of t those w who heard or who have since — 


read Mr. Holley’s address, that its: suggestions more ore particularly ycon- 


cerned the mechanical en engineer ; and the question at once arises 


whether his plan i feasible, and advantageous to the me- 


be recognized that metallurgical pro- 


porn es involve 1 more tie more the : arts of civil and mechanical engi- = 


neering. of T hey : are carried on upon a | a larger scale ‘than: ever before, 


hence they "require “heavy constructions and complicated 


_chinery ye Fora great part, perhaps ‘the greatest part, of the duties of 
metallurgical manager, whatever i is necessary to the training 

mechanical | engineer is necessary to him. - 


‘Iti is more easily practicable for the student to gain a general 


"acquaintance with m many mechanical tools and processes in metallur- 


works than in the machine shops themselves. For the re repairs 
and alterations of machinery around such works give a ronal 
illustrations which the original construction in large establishme ents, 


where labor i is rigidly ¢ divided, does not offer to the student or ap- 


prentice in any 0 one department. “But, on the other hand, the actual = 


ie elementary knowledge i is perhaps m more difficult t to obtain, Decause Pn. 


the operations at metallurgical works: do not tra 


arse labor, have been swept away by the simple e: expedient of making the rer - 
worker study and the student might as well tell 
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But the present practical difficulty still remai ive to 
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TECHNICAL EDUCATION. 


3. As to ‘the meres part of construction—the masonry of fur 
| pa ry 


“naces, ‘for instance—it can be readily learned at the works, where 


a are almost alw ays in progress in some form or other. 
But think that if the s student has had beforehand sufficient train- 
‘ing to understand the use of w orking - drawings, and to be able 
uch ¢ drawings, he will profit byt this p pre ractical experience. 


As to the purely metallurgical por portion of the work, the charg- 

ing and operations of mills and furnaces, the sorting and testing of on 

manipulation of products, etc., there is no doubt 


| 
| familiarity with the facts as they exist will facilitate the | 


comprehension of "theories and general 1 rules, But the student 


“ee 


not go far, and ought ‘not to go far, without the aid of chemistry 
ee and Iam inclined to think that a general knowledge of that science, & = 
and experience | as an assayer, will prove most useful 


Is it feasible to > introduce young men into ) metallurgical works 
on ‘on the footing of favored employés, that i is, employe és who a are 


to be kept indefinitely. at a single branch of the work, but who 
bd a: to be passed from o one ‘department to another, until they shall have 
acquired familiarity with all, as a preparation for thorough ‘study a 
the sciences underlying them? I think it is feasible in some kinds — 
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| mining and enters 


pers ‘use of the opportunities gain a 


i" whole business, which no other position offers in equal measure. ba 

nies This is of course not alway. s the case. In very large establishments a 
bookkeeper -may be closely confined by tl the mere “clerical 


In conclusion, wish to o emphasize what, remarked ona 


a success is a social matter; it depends 1 upon a man’s influence over. iar 2 
ledge of facts and laws nature will ‘not achieve 


| 
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worthy character, has only to make himself useful in any capacity, as 2 
laborer, ar aeeavar arnnand ench an actahiichmant tn 
that in smal 7 
think the bo bas 


The most thorouzh metallungist or engineer needs to be a ble to 


other men recognize his ability. Nay, long before he ace 
_ quire thoroughness, he is dependent upon other men for every chance nt 
of practice. A lib liberal education gives power over men; and the 
technical education which gives power over matter will be twice 
grant, and tw efetive wh ew it is grounded 


one wrestles Ww ith, difficulties of one’s own, the more 
becomes the conviction that a a young man makes a “gre great mistake, 


who, because he is going to: take a technical educa ation in engineer- 


ing, deliberately decides that he will not have any geners 1 culture 
to begin on. I am not speaking of the men who, struggling cocoa 


cruel necessity, make their way honorably and , spite 


Such often v win a among the 


posure, insufficient. food and make 
hardy; ; they merely kill ‘off the men who hardy, and those 
survive must b be the vigorous ones. Poverty, ignorance, iso- 
lation, difficulty, a are not elements. of strength ; they are obstacles — 


ov ver which strength, and. stre strength only, can triumph. Infinitely 


better they are than the | luxury: thet drowns ambition and breeds 


man man will n 

ilarged and stimulated by liberal culture. 
eS would appeal to no one sooner than to our self-made men for a 
— hearty recognition of the value of such preparation. They have felt — 


‘the of it too keenly not to a uf 


not do doubt that a culture, , though | it ‘may not: be the 
preparation, wi will lead to the best results. ei remember the vill 


a= man of great success and quick observation, who assured me 
that | if his son would become a metallurgical engineer, he would put 
4 


him through « college fi first, let him begin. his special studies after- 


wards, Tam not prepared to sa say that an. entire college course 


or that it is the best preliminary course, though I have 
ee opinion « of it, but something equivalent to it, or to a part ; of it, 


- that is, , what our German cousins give to their young men in the | 


Gymnasium, They give to them a in the. 
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and it is is a very able thing, the many skilful 
allurgists ‘and mining ‘engineers from Germany with whom I 

a md have had the pleasure | of becoming acquainted, I have found mined 


proportion who had learned Greek k and Latin, could” perhaps « even 


on some musical instrument, and were W idely ¢ acq uainted with 


To _ Finally, we must. recogni ze the fact that individual. character is, 
a after all, the decisive “elem ent in success. We may devise plans 
Ve. 


without end to facilitate the manufacture of skilful engineers, but 

men who have fidelity, honor, virtue, courage, and that genius 


which has As been well « defined as as the ‘pow won of application, will make 
| 


THomas C, CLARKE, J ember of the British Institution 


Civil Eng gimeers, of the Society of Civil Engineers, and of the 
Mr. CHAIRMAN: “All will admit that education a by | books and 
_ education by practice are oth necessary t toa a perfect ; system. iB The 


practical: question that we have to discus ss is, “ “Ww hat or how much s 


shall | be taught fro om books, and w hat or how 1 much by practice 2 po) a 


us us once satisfactorily a answer this, and the rest is easy. he time 


to be ‘occupied in in each and the order of study i is of minor impor tance. 
‘Civil. engineering is what is geners ‘ally termed one of the practical 
sciences. A practical science is the application of scientific laws - in 


various departme nts to serve Ww ‘their se- 


‘hus civil engineer ring being the art’ of scien construction (of 


construction in accordan with ith the laws of natur e, e, and ‘not in 


rance of or against the selects the 


matics, and applies its brat 


The pursuit of abstract s science meets its ropes 


‘The study of the abstract sciences should ‘be thoro 


before we we begin to practice, for that. is. ‘the only. tim 
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ion n of thine sciences s should 
be left until we come into practice, ‘because men engaged i in practice 
are best able to judge properly how that application should be made. 
‘Practice i is constantly changing, and the e applications of science have — 


Moreover, the power of observation will not be thoroughly we 


schools he deals with the sy mbols of often not 


should confine themsely ves teachin g 


That moment they attempt t to teach the applicatio on of these princi- 4 
te to practice, and endeavor to teach their students how todesign 
‘cars, engines, and other machines, permanent way, bridges, roofs, 
he dams, and such p pieces of construction, they | either are » ten to twenty — 
: sa ‘years behind: the age, or else they incur the ridicule of practical men 
teaching how to make something of no use, 
[have already ‘expressed my views” before the American. Society 
rt. of Civil Engineers a as to o the order of study that I would recommend. 


‘This, however, is of minor impor rtance as compared with the p prev ious a 


I would recommend ‘that the engineering pupil get 


= education as pomible, including the of sciences. 


him to generalize, Ti This course he if it posible, pur- 


y are not generally ‘sufficiently developed | to ‘endure | the “ 


7 
phy: sical hardships of engineering. Then let him 1 spend s several years 


in a in the machine shops, in the field, in the drafting-room, 


aoe 


again upon | what sort of a man 
that all men, or nearly | all ‘men, from the: cone 


utic ion of their minds, fall into one of t two classes, 


are either 


ar excellence, those who have 


tions, 
such men are rare. 


until the student goes into active practice, while in the 


‘sue up to the age of eighteen or or twenty. "Before that age the mind 


US 


| 
itm 

ent for affai é 
of science, the investigators, the men who hungry ‘for'kne 
by. Very rarely one man unites both 
Tatt did, and so did, Professor Morse, but 


If the young engineer belongs to the executive ss, once 


Rey ‘plunged i into, practice, he will probably never go back to his books. 

— But the other kind of man will do ) $0, ‘either Ay himself or in the a 


‘schools. W hen he will have found out exactly what his is deficiencies 
a are, and he will be able to judge (much better in most | cases than his" Se 


es professor yr can) what it is d desirable for him to learn, you may be 

of one thing, he will study the principles of science, and pay 

Ass = ¥y little attention to their applic ation as taught in the schools. — 

He will not spend his time over the pages of Rankine, learning ow 
ing glish permanent “way was made | twenty years ago, before Mr. 


was heard of. hatever he studies will be 


m, and | one can judge of | better than he 


more and. I have done. To: all classes of engineering 


him 


facts acquiring ¢ data; second, of observ ing the ‘relations 
nomena and of drawing conclusions third, of verifying 
those conclusions by observation and experiment, 


i! . Robert Stephenson, in alluding once to the vast progress of mod-— 
ern engineering, in which he himself had borne 
part, said : “We e found it a craft, and we have left it a profession.’ 


That is to say, it had been a scientific basis, and by 
of the scientific method. This, after ‘having been applied to the 
= construction of railways, is now beginning to be applied to their — 
management, and the results are remarkable, and promise to be 
To give an instance. ‘The invention of the recording dynamome- 
by enables us to the: resistance of trains 


wa ‘as the ‘most economical speed for freight trains, ‘The instru. 
mental observation 1 shows that eighteen per | hour is really the 
ht = economical speed. Perhaps t ‘ten miles was right i in the days of — 
rails, but now with steel rails and better 


method ‘to find this out? “And consider the value 


he information thas obtained. 


| 
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eonstructing additions} tracks, | the frei business has 
reached a point nearly double that which it was — would re- — 


Other instances might be given of the value of the’ 


Mr. 8, CHAIRMAN AND (GENTLEMEN : : Ihave so little "knowledge 
oa the American system of education for engineers, that I fe: ar I 
add very little to your | information 
perhaps g giving a short account of the arrangements which have been 
by our Indian government for the purpose of endeavoring: to 


create : a department 0 of civil engineers for India. The: Indian | gov- 
~ ernment has recently, that is to s say, within the last three years, under- _ 
taken the construction and supervision n of a much larger share of the | 


works than it had previously done. It decided to make new 


‘railways under its own officers ; ‘therefore it required the assistance 
of a large body of ‘engineers. The first idea was to obtain the 
‘Sistance from the civil engineers of England, and ‘to induce yo 


men of that: class to go out 2 and accept § nt service under the Indian gov-- 


ernment as civil engineers ; but the civil engineer is, as you are well ta 
aware, a very expensive creature, if he is trained sufficiently i in a 


India 


The government of of ia were not ot disposed t to > pay for the article % 


“that experiment, in consequence ence of the inadequacy of the ter ms 


they have established, at a called Cooper’s Hill, near 
Tendon, a The pupils for this are 
se ion, ¢ hen 


ALI HCY Ale en su 


ion. 


amount of each branch engineering. i is the but 


_ the real difficulty lies in giving a practical education to young men 

in the schools or in colleges. “You may teach them by models the 

art of bridge building, or the principles involved in the construction — 
revetement walls; or you may cause various sorts of work, as 


plaything, to be by or under the eye of the ‘student ; 


it is those difficulties of « ‘engitcoring 


on this subject, except by Sane 


- 


om | 
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1 
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gs 
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ng g ‘men, Ww 


“ predict t that it cannot have so favorable | a result for the government 
as | the result, would have been if they would have been willing to 


inst 


irs st, the career of these young. depends upon their being 


regarded | with a a friendly eye by their “superiors 3 that is to say, sei 


‘omotion me more or ess depends on on favor ritism. 


neiple is that te yea men should conform to the 


all professions the civil ‘engineer's is ‘the one of which new 


ideas are the life’s blood ; ‘it is, therefore, the one which. should be 


least trammelled by being made a government department. 
It ‘is noteworthy that ‘the colonial office, which has jurisdiction 


over certain of our colonies, and is ‘independent of the Indian | ‘office, i 
recently generally s¢ selected the civil engineers for service in the 
colonies from the civil engineers of England, ,and this p pla n has proved — 


rs —* some of these colonies where considerable works go ¢ on, as s rail~ 
ways and roads, they have an organized service of civil engineers, 


has" been selected from pupils of the civil engineers. in ‘Eng- 
land 


é and their chief advisers i in the selection have been our | 


civil engineers. Moreover, the system at Cooper's s Hill is very si 

tot that which hi had long prevailed i in India, namely, that of anna 

‘ing the officers s of the Ind Indian « mn engineers on “public works, These 

“ officers used to have the same ne sort of theoretical education as the . 

Ca ooper’s Hill students—perhaps not quite such a high one—the hey had — 

not the opportunity of getting that ‘practical knowledge which is 

necessary to an engineer, and they therefore had to acquire the prac eae 

ane a tical knowledge at the expense of the government, and many serious ‘Wee: 


students who had been educated our civil en- 


ay it is impossible that these can be taught in any schools. The 
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practical engineer, at the highest price in the market. I was not 


. Pe: neers by means of their failures, than it is to purchase the etn, i 


aware tl that ‘the question to- night was ‘to embrace so large afield as 
the forth, or should | have taken more 


entific ‘machinist, Sir ir Joseph ‘oodworth, who put in trust a sum 


~ of two hundred thousand pounds for ‘scholarships, to be ¢ given to the 


aa working-men who will distinguish themselves i ina technical e: examina- 


= 


Be 


_ , and these scholarships are for the y purpose of allowing a cer ae 
sum yearly to students for a limited number of years, to enable them - 
have an opportunity to improve themselves in their education. 

I will briefly lay before you a few points as to the sort 

tic on civil receive in England. First receive a 


shope in detail, as as  throngh 


draw ing office, and the ‘model-r -room, as a part of the course. 


Robert Stephenson o once said tome that he considered that he 


owed a great part of his success in life to his father, old George 


Stephenson, having insisted upon his working i in the model-room 


foundry a whole year, or two. years, before he would allow 
o other élasses of work, of things caid that gave 


s, that it was of i im- 


ngineers and President of the Franklin 


ing a a copy of a a ci t my han hand, if 


_ 
ae, 
mn, namely, that of the technical education of working-men, be- 
= = goas regular or apprenticed pupils to a leading civil engineer f = 
= ae ‘specified time, and they pass from that state of pupilage into as a Pe 2 
and finally they settle themselves on their own basis. Me- 
2 chanical engineers invariably serve as pupils in the shops of some of 
J 
ever much ec ucation you may give a young man, you can at most 
only teach him how to learnfThe real education is what he gives 4 
after he his instructors. It will always depend upon 
— 


on the of the Technical Education of Engineers 


such education relates to machine shops and foundries. In prepar 


al wether but 50 been said to- about the tech- 
‘Bical education wor! workmen, , that I hardly saying a few 


More: than fifty years ago, few earnest mechanics « of the « city. of 
met together, and feeling that they needed some means 


instruction. not the course their lives 


Pp eamnglia vania, and in prea came to occupy the building i in which we 
now holding “meeting. Almost the first act of their exist- 
_ ence was the foundation. of a school for teaching drawing. For very oY / 


any years there were no schools in P yhiladelphia to mechani- 
drawing, other than the one existing in this building. 
Fron rom the ‘Franklin Institute drawing school sprang the e W omen’s 3 :. 


School of Design, which has : since grown n in usefulness, but if at the 
present time you examine into the free | ee school system of F hiladel- : 


— , and. I imagine of some other cities, too, you 1 will find that it is 
wil ith the t utmost difficulty that the teaching of drawing | has been in- a = 
7 ‘that there shall be drawing taught, but practicably there i is ‘none, 
even with such a rule existing. Now, Mr. President, I hold that the 
very foundation of all engineering practice is the knowledge of that 
language which is the universal language of the world, language 
pencil, a language expressing: in form what we ~~ to ex- 
if this. Tanguage of the pencil could 


ven if they did not get quite s so much ‘grammar ont ‘allie so mt mue 


} of some other branches i in the schools, they w would be better 


y orkmen, and would ‘make better workmen , too, b 


nately, everybody: has not the same. idea. The tendeney of the 
school the: city 0 of | 


rem an i 
n the direction of the industrial 


‘the e machine = ho the foundry, or of any of the trades. 
und erlies 
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of ‘technical education in America. We e do common 
8¢ hools impress children with ‘the desirability 0 of earning their living 
. by handier aft, nor do we train their minds to 0 fit them to direct the 
hands of others in the industrial arts, ‘Least of all do we give them 
any hint of what ‘they want if they are are ‘to be engineers. 8 


ome 
technical ed education i is needed to p ‘prepare them for a higher practical 
on n leaving the high now, it is true, 


“much cannot be in praise « what'is 


a 


Now, i in regard t to the question of what shall be ¢ with o our sons, 
"assuming ‘that we would like them: to be engineers, to follow i in ow 
footsteps. Tam sure there is no father who | listens to me now, who 
has not had ‘this subject very seriously brought to his attention. 
4 For my part, I ‘speak feelingly and from my heart, when I say 
that it is a question w hich cannot be always satisfactorily answered. 


I considered it gravely for a a long time. before I concluded what 1 was 
oe the best: thing to do with my own sons, and I may say w hat I have 
_ done with them is what I think is right for others to do with roe 


under similar I cannot but Mr. Clarke’s 


colleges. properly « ‘will grow i into 0 favor 

schools for engineers. am sure that ‘the ordinary university 


<- 


course e of Latin and Greek i is s the best, but e even this its advantages, 


course, and then n take of a scientific course. ‘in 
_ the end seems to be more nearly met by establishing in all our uni ~ 
__Versities, scientific schools. Where such schools are founded, the 


student will ente enter college, and may two y ears with those who 
studying a a regular « classical course. They will learn much that 


be be of great u use to ‘them i in after life; they willl master langu: age 
a8 to obtain | the power of intelligent. expression of their thoughts; 
they will understand the use of words better than those of us who 
have not had these > early school advantages. ability t to tell other 
people precisely what they think, , and what they want to impress — 


ree upon ‘them, is in itself a power, “Their minds will be expanded, and _ 


course of ty two 0 years, they probably 1 have found out what 


Poy 
| 
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stand upon as possible. Jam sure this cannot be done by send- a 
his life work to obtain some scientific training besides. I really think 
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‘TECHNICAL ‘EDUCAT TION. 


I speak of a boy, I speak of one under the 
teen or sbimiel , can possibly tell what will be the proper place for 
him to occupy in this world. 


There i is a place, I presume, | for “everybody , and each 


awhile drift i into his proper place, 2 and may become di distinguished i in 


that at place if he can fill it properly. In illustration of this « drifting 


into place, Iw would add, that you will go upstairs, and over 


the roll of members of the Franklin Institute, through its fifty years 

existence, you will find names of members there, ‘their occu- 

4, iG a. pations opposite to their names as s they wrote them at the time ‘they 


signed. v will: find one name there that I well remember, and 


opposite that name you will read the word bricklayer.’ 


very celebrated architect. . And so with the name of mem-— 
= of the Franklin Institute, who is really a very able mechanical 


er, and quite a _good constructive engineer. Had | he signed 


Be name to that constitution, when he was some years younger, you tS 


3 would have found opposite | that name the word “ shoemaker. pe 
that man at that | time, I have ‘no doubt, was an excellent hivciilints. ; 
: but he had in him the making of an excellent constructive mechan- ; 
‘ician, Since then he has found his proper place. If we could de- 
termine exactly w vhat our boys are likely” to be, what would be the 
for them to do, then we could look over the — 
but as we cannot do that, I think ‘the position held by Clarke 
is exactly the one that should be pursued, and that is et give them . 
i as broad an education as possible, but in giving them this education, . 


- would like to have one idea pretty well “emphasized, and that is, 


that a college will not teach them : anything at all of practice, 


4 


“that it will teach them what they want very m much to know, and that 


is, how to study. | They will surely le Jearn methods the ‘methods 


thought; they will by “application study lessons, obtain a correct 

of the habits of thought, and methods of scientific i inves-_ 

. Thus they wi ill learn that they must n ‘never try two 
ments the same time, if they want to arrive at the bottom of any 


“matter. iis They will realize the advantage | of making one experiment 


at a time, and, eliminating all the errors, finally come down to the ie 
hard facts: which they are seeking for. This i is one thing they learn 
ae to do. oe ow it makes no difference if they cannot see how they are 
going | ‘to apply this when they come into the workshop. My word 


its value they once at work, and 


. 
a 
. 
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sin digging their « 


Then it is they will turn back to the knowledge stored i in their minds 


at college, and readily apply | it to > their work, Br But to reap ) the ae 

; advantage of all this, they must come out of ‘college feeling that they 

are technically, perfectly ignorant ; they must be willing to learn of © 

practical m men what constitutes the practice in ‘machine making. roe 7 

ay young m man can have a proper education in that: way, and be in- 


duced afterwards to enter the shops and work his » way up, >, begin- 


Regd at on very bottom, and nev er shirking a any work because it > wy, 


grow up p to make bis mark in the w nia 
by edu - education “may be dev eloped i into administrative ability, and show 


their u ‘usefulness in ‘making the boy a a man capable | of leading men, 


SS The | trouble with 1 most young men \ who have gone through their tec sh- 

nical « course is, that they feel they have | spent a great deal of time — 

Ain acquiri ng knowledge that should make them full- fledged me- 

chanical engineers ers at once. They enter the shops, and feel sadly 


ri 
sappointed at meeting t young men who have no o education, and 


vastly their | superiors in mechanical skill. This position, show- 
eer , holds with them only for a very few months, , because their 
habits of thought make them consider the reason this or that 
thi 1ing is done, and when they have special training they rapidly go. 
beyond those who have not had the same advantages. It is safe to ey 
aay, tha: a young man, after passing through ¢ ollege properly, and 


having a good ‘sound education, Ww ho determines to s succeed in the 


workshops at: any hazard, will in two years make himself so valu- 


able in the position t ‘that he Occupies, a8 be elevated b by his em- 


ow Is say that ‘thought of very in the case of my 


own sons, and I did precisely, : and Tam doing | precisely what I 
have told: was not at all vhen- found | my 


shinies ‘the scale out of the boiler. tell y you it was the 
- thing for bin; because he made a beginning | at the bottom, and did ie 


not shirk his ity was ‘much as to say that: he willing t to 


learn all that could be taught him in the shop, and he rapidly 1 rose ee : 


to a position higher than many who had been longer at work, 
had less beck learning te to back them. 


impossible to make engineers out of pupils who have: not 


‘engineering ability. ‘There in them that will 


compel: then ucceed in it. am 
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men to take. the college « course, and then afterward to take 


7 “the technical course; that it is far better for them to obtain what 


= scientific knowledge cher can in a good college, or in a technical col- 
lege where something else is taught besides the exact sciences, w here | oe 
- they ¢ can be taught ‘the languages, not the dead languages but the 
“modern languages and taught at the same time rhetoric, dere 


n, and all that will enable them to ex 


s let them have a good sound basis of 
venture their education in the workshops. Then when they have- 


entered the workshops there will be time to acquire 1 technical educa- 


tion without schools. have no doubt that ‘many who have ‘been 
ets educated, entering felt the v want 


om do not think it advisable as a rule, however, ese fe: 


from the workbench send him to school as second time. Ihave 


in some instances ‘noted the effect ¢ of ‘such 2 a cours e upon young m men 


‘to be disadvantageous. If the boy has left s school too soon, and 
feels afterwards the want of more knowledge, it is we ell enough, - 
he can, to return to his. studies, but such return makes sometimes a 
disadvantageous break in his habits. look “upon it: rather as sa 
means of “mending a defect i in than. a course to be 
pursued 2 as prearranged with an object. . By not attempting to teach | 


too much “ practice” in the schools, time is left. to give a 
in generals, which fail to be of use in 


earn aa to place himself and his works before 1 men 80 as to be : seen 
them and appreciated by them. He requires a very exterded 


knowledge; all learning will at one time or another be of use to him; 


and habits of study, will enable him to continue a student 


Pans tan 


end of his days, will the more him to rise in pre 


THe CHAIRMAN. .—What {r. Sellers haa. well said witl 


to the ability of trained men, "possessed of liberal education 
‘mastering n new problems or new branches in applied science, is 


very admirably illustrated ir in ‘the case of a gentleman n whom 
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f the old. mem- 


rs ‘of the: Institute of was once a very 


good lawyer, but who o made up his mind, when necessity called upon 


a that what anybody else could lear ny a lawyer should be able : 


ber 


learn n, and who took off his coat ¢ and went to work at his own blast- 
‘furnace, and became an excellent | blast-furnace r manager. 


Teall, ‘Mr. E. C. Pechin, of the Dunbar Tron W orks, 


4 
Mr. 


=. 


Lazar us sitti ing gate. 


as Tem not ‘sufficiently i 
ranches give a an opinion on of any par ticular value. 


eannot too heartily indorse ‘the remarks of the wh 


has immediately preceded me as sto the vital importance of a “liberal 


education” as the groundwork of a professional career. Modesty 


one of the “most charming and valuable of human characteristics. 


a man lays broad and deep the groundwork of ‘knowledge, 


ange e of his acquirements, as he gathers ‘informa- 


from varie | sources, as his mind becomes widened, broadened, 
os and liberalized, so > does he feel his own insignificance, and how little 
: he knows compared with the illimitable and exhaustless fields of the ; 
-unknown a lying before him. 


most unbearable of is the youth who, thinking | he 


a education becomes an element of great 


As fe; as s regards | blast-farnace management, the schools ee ae 
effectively precede actual practice. young man who looks forward 


to the position of manager’ of blast-furnaces of the present day can- 
not t have too thorough a technical education, as his mer: will be ee 


the most varied character. retofore very establishments 


— 
q 
ings, I feel very much like a 
a he chairman and of the gentlee = > 
= part must consist in simply picking up the crumbs that hav 
— 
_ been done, not only for the individual, but for those with whom he ae : 5 
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making of and iron under one genera management, 


increasing the duties responsibilities of the manager, and 


Though he may have efficient subordinates in various departments, 
he must he be able to understa nd and check their work, and he will a 


nad a 


nd it extremely useful to be ‘something of a mason, bricklayer, and — 
-penter, largely a surveyor, engineer, and mechanic, well | up in 


_ Hence it t follows that the course in the technical schools cannot be 
varied, , and the best plan for an ear nest, student to pursue, Ww hile” 


thoroughly mastering the ‘particular branch selected ; as a specialty, 

is to get the > groundwork of as many collateral branches as possible, 


as io will find in his after-life that nothing will pay him a larger 


_ After the schools, practice—not the practice that many of our sci- 7 


entific fledglings expect—a salary, and comfortable quarters, 
;  atrictly b business hours an and social enjoy ments—but earnest, t, hard, often 


‘disagreeable, , and, it ‘it may I be, p poorly paid \ work, commencing at the ei: 


ah 
going resolutely through, until all ‘the details of his : 
ss are familiar to > him, All ‘the knowledge of chemistry 
formule i in the world won't help a furnaceman if his seales are out 


order, if the furnace slipped, or water is going ‘into his | 
cible. ®t he most , perfect furnace and the best stock can come to grief — 


if the materials are not properly filled at the tunnel-head. 
ithe i I would start the graduate in the office, to become familiar with i 
method of keeping accounts. Many a hardworking iron- man 
hes s been insens sibly ru ruined by. faulty bookkeeping. “Thence to the 

weighing ‘department, to fi find out how to receive e supplies and ship 
Defective scales ¢ or false weighing | may knock the bottom 


out of an otherwise fair balance-sheet. Thence into the labor ‘gang: 


“of the furnace, helping, ling, firing, until he is ac 


with every-ds 
‘ mplications, Fr 


and how many ‘stupidly o or rate 


can find out the 


distrustful: and unreasonable at ‘one time, and | how generous 
fiding 2 at another, He ought to learn how to. win the working- man 


oF pure ased materials, but the ie 
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is 


be 
a To s sum ‘up, , first. college, then the technical schools, soa thoroug 


make a good i iron-master, provided always that the sub-. 


ect has the right stuff to start with. As Mr. Sellers’s remarks “alle 


tions are will soon find his true level, but if 
he are the course: suggested, rise 


ein apply what others have done and are doing; he can ae 
de rstandingly avoid the blunders, and intelligently appropriate. the 
discoveries of his fellow-men, and possibly and probably will in turn 


; be enefit: others 3 by th the results arising fi from the combination of a con- 
tantly ripening intellect: and an ever enlarging practical experience, 
Thus we shall have a thoroughly s skilled | mechanic, and at the « 


_ same time, , what is quite as ‘important in my estimation; a _broad- 


minded, intelligent equally: at home i in his overalls among. 


g 


Cox. W. MILNor Rozerts, Vice-Pr esident of the American Society ty 


“The Joint Committee of the American 1 Society 
Civil Engineers and the ‘American Institute of Mining Engineers 


having requested n ‘me to join in the diseus- 
sion, mn, accede to the request, the discussion to be chiefly 


ny,, 


rection and discipline of experts, in engineering -works?” 
Being less familiar than many of my brother ¢ engineers the 
- aati of 1 modern technical teaching, my best excuse for entering at 


‘upon such a a a discussion ‘may be found i in ‘my acceptance of ‘the 
proposition, that a ina a multitude of “counsellors t there is wisdom.” 


_to his future st the power 
Quite apart from the financial and commercial results which w 
iS __ inevitably follow, his life will prove a success to himself. The habits | has 
ead of the student will cling to him through the busiest practical life; 
— 
a 
— 
— 
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this country as tec! ny 
before ‘engineering cot be considered established a as a 
sion. There: were engineering wor rks here long before. that, and, of , of 

+e course, engineers, but the. time had not yet arrived when e engineers 


were in n sufficient or in n sufficient demand, to regu- 


late John Haviland, an eminent of that: day. This com- 

“bined with mathematical training (in the daytime) in the school 24 


Joseph Roberts, then the best: mathematician rhiladelphia, a aided 


If I am not in error, this very society, ‘the Franklin Institute. 
(which has so kindly tendered us the use of its halls: and library, 
the: most liberal personal attentions tol both of: our ar societies), 


BOR the first substantial practical ‘movement i in the direction of technical 


education, though beginning ix in a manner. et 
am m well satis 


Lal 


professors and that day have most of since 
finished their labors in this world and may be laboring, for aught — te 


that we know, in another and more refined s sphere of action. hey 
a have » gone, but their works live after them. In weaknes SS and i ‘inex- 

perience they laid the foundation walls of the Franklin Institute, on 

little more than fifty y years: ago, and 1 now nearly all its early mem- 

bers: have departed, but the “Institute has thriven and "grown 


’s estate, and it would be very difficult its value 


tees, and largely through ‘its monthly 


Saas. 
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sembled, and in the old Carpenters’ Hall, back of Chestnut Street, 
about fifty vears ago. I was taught in a night school, architectural 
: 
a 
Z 
act 
mind. Certainly it has been very great, partly in its 
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only to the student, but to professional men | of every grade of expe- 

-‘Tience. Poe I have, on the’ spur of the moment, interjected these remi- 


we 


in the hope that ‘they will not be entirely i irrele- 


In regard to the training of young men of the present: day for the — 


profession of engineering, there are some preliminary considerations 
| which it appears to me have not yet received quite as much atten-— 
as they seem to deserve, a and they a are re becoming more impor tant 
a oe every day. It is but a few years si ince engineering in general took 4 
E = rank as a profession, and we look back to a yet shorter period when Ea 


eS: schools of any kind undertook to teach engineering as a specialty in _ 
any of its present branches, military, civil, and mining 
modern progress has ‘been 80 rapid, and operations demanding 


engineering experience have so increased i in number 


magnitude, that already these several branches. have become i in them- 

sciences, requiring for their proper development and treat- 

ment appropriate, distinct schools. All of these branches of engi- 

neering have assumed definite shape during the present century, and» 

tr chiefly during the last fifty years. N ot that there was no military, 
civil, mechanical, and mining engineering prior to this. century, Sn 

bes 


great motor for all kinds of and transportation, a an 
almost unnatural impetus has been given to all branches of engineer- 
ing, and ‘now we ‘schools and colleges specially devoted to the 
Bees tc: teaching of our youth, not merely i in the preliminary or elemental parts, 
but i in n the more advanced and practical portions: of these 
a annually there are now 1 numbers of y young ‘men, have 


through the "prescribed course their “respective institutions with — 


sufficient credit to entitle them to their diplomas, sent forth to 


mee as their chances for employment i in some one or several of the branches nie an a 


Under such a « comparatively indiscriminat e system, two 

llow, one, the spoiling of. intellects which might be ‘much 1 more 


"advantageously employed i in some other business of life ; ‘the o other, 


the general public loss from incompetent -engineéring service. 
= be said that the professions of divinity, law, medicine 
to similar mistakes and similar consequent un: unfortunate 


= 


sults s. This is probabl y true, and perhaps the same general ral remedy ie 
may be ap pl able to > all. certainly true that all the : 


e appli ica 


= ; | 
i 
= 
= 
. 
| 
i 
| 
: 
| 
| 
| 
| 
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| 
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po some at the 
says, “some men are born to "greatness, , and some 


achieve it be added 1 now, ‘ “by diligent labor 


for one may not be s sO » for another. 


apne 
even 


"possible, with proper care judgment pana part of the 
‘parent, guardian, to learn its nature in their children or wards, 
before determining the particular plan of their education. There 
undoubtedly legal; medical, theological, architectural, mechanical, 


oe engineering minds, which, if properly trained in their natural, 


ie channels, may become not onl. 


om y useful, , but distinguished, an¢ and which, oe 2 
pers tently held in wrong channel, ‘may pro 

a Regard being had to the aptitude of the individual, the particular i 

; a course which may be advisable in hi 3 speci 


special ‘case, should de pend 
es measurably, and perhaps considerably, ' upon the branch of engineer 


ngineer- 

ia ing which seems to be best suited to his idiosynerasy, whether mili-- 
tary, civil, mechanic al, “mining, ete, Thile there may be a few 
instances of men minds and pursuits enable them to shine 


and to be ‘more or * less successful engineers in most of ee branches, 


soi 


tion and time will be demanded in the fede | 


of each. 
‘Science grows with the growth of the world. 


ne more apparent 


it may be necessary, or at least advisable, ‘considering the 
‘subject of the ‘proper method of training the young ‘engineer, to 


lave special x reference to the particular t branch of engineering he in- . 


ends to ‘or any 


“both technical ¢ engineering ai and p ctice—this i in 


for a particular 
ait studied or cared for by parents and guardians of children. The 
— 
— 
4 | 
principles of all the cognate branches. Yet, with every year’s aug- 
— 
f d Enclish educati if G >) 
French are added, it would be decidedly advantageous), m 
s, to precede 


DISCUSSIONS on 


and mineralogy. ‘the other “branches of engineerit 


so necessary or impor tan 


An civil 
engineer should with mechanical engineering, and not 

Ggnorant of mining engineering, though he need not, necessarily, be 

an expert | therein ; it could hardly be expected of him. a His chief 
or highest duties are not embraced _ in either of those branches, and | 


his "principal requisite is ready, sound judgment, and this” 
str rengthened and confirmed by experience, the better for hisem- 
-ployers as as well as for himself. Sound judgment can never be wholly 
the result of education, , either technically in the schools, or in engi- = S 
neering practice, “because ‘it does not. “always” accompany hadwledge 
or even experience. or ¢ civil engineering, the e teaching and training 


in those higher: schools, where | this department, with the u use of in- 
- struments, isa regular « course, the student can learn all that it is neces-— 
sary for him to know, before taking : a Vv very subordinate position i in 


a engineer ¢ in 1 the here he w still have 1 much, 


engineer, as soon has the proper 
-mentior ned, should get at once among 


and mochanieal practice, joining to his practice an intelligent study 


principles, and gathering himself the technicalities as he ad- 


vances Something, too, depends, upon the special branch 


chanical engineering he ‘may wish, to follow. Mining engineering 


during: the present century, and especially during the forty. or 
fifty years, become a highly important branch of modern engi- 
neering, : and only i in technical schools of 1 mines, or among mines, can 


be thoroughly learned. The proper foundation “referred to » above 
s, of course, , essential to the satisfactory advance of the student. 


to this a taste for the profession, as well as the talent to enable 


properly to exercise it, are to distinguished | success. 


il am less with: modern n 


rom 


education, anc 


in the particular branch of 


mining engineering part dent to be reasonably 
— 
a 
— 
| 
x 
— 
ineeri d do not 
gineering, and do not t 
drift of my remarks it will be observed that in a general 
experience would seem to fa laying of a good founda- | 
 wpon itas s 


: EDUCATION. 


en ineering the intends to pursue. that preliminary . 
—edue ation could | have the great 2 advantage of such schooling as s the yee 


: 


President of the Mining E ngineers, Mr.] Holley, indicated among 


o 
uc 


actual works, it would surely be the very perfection ofa foundation. 
After all, however, those who would be engineers, or their parents oy 
or for them, should have some reliable assurance that some 
“kind of engineering, as a profession, is likely to be the best for the 


particular individual, and “then, the kind of engineering should be 

determined upon and constantly kept i n view during the preliminary 


a can speak freely in regard to civil engineering, from long « experi- 
ence, that in the United States at least, it has become of a very mixed _— 


, and that of those have entered into: it 


‘conduce to the permanent benefit of the and ¢ con- 


| aie of the profession, it woul ould ‘appear particularly in in mining ee 

engineering, , that a course of instruetion i in works should” accompany 

7 4 
* precisely what i is done. bi Practice, so far as may be, goes hosts ee 

hand with technical teaching. civil engineering it is practicable, | 


only to a certain limited extent, when compared. with the wider field F 


It may not be equally practicable to organize ‘ ‘practical schools 
“under the direction and discipline of experts: in engineering works,” 


Jin all of the branches of 


in mechanical engineering. In the 
school i is largely in the ‘field, beginning with the rapid preliminary 
vere explorations 0 of lines of canals, or r railroads, ¢ or te Re of water- 


works, etc., ex 


— 
— 
— 
| 
| a = 
better for themselves in almost any other business or profession! 
ites Civil engineering has been largely overdone. Perhaps the same 
= general remark may be more or less applicable to the other profes- ane a : 
§ sions, although circumstances peculiarly favored a large accession to = 
Since, however, the profession of engineering in its several branches 
may now be regarded as established, and as special professorships 
| 


3 locations, up ‘to the planning | and construction of the various works 


ntry, in “which civil e engi neering is a leading feature, faur- 
training for young men desirous of becoming 
ee rs. . Of course 1 the more thoroughly the teachers are them- re 


oll 


as selves rounded in the. practice a as well as the spied of civil en- 


meting, ‘the better it is for the 


would not be to take ‘the responsible 
management in | particular Tines ¢ of civil e engineering, while there 


are many instances of good practical engin neer whe would be likely 
do no honor to a technical professorship. 


ay 
I suppose e all _agree that the 
a should remain | in) the school or college till he is eighteen or twenty 
ld, and s should get a all the general education a can, up to that 
time, before he begins his: professional ec education. 
‘ag ‘But experience shows that a long course of technical stu idy, ee. 


and unaccompanied by professional practice, i is highly i inex 
is pedient. clk propose to glance at some reasons why it is so. thy 


of the is to attain resulta; 


should aim at readiness ‘and skill 
‘application of science, rather: than at scientific investigation 
accumulation, The habit of mind ¢ good d for one, is, , when ‘carried a 

oe - far, bad for the other. _ oo long study of science without ay 


— 
r contro » indicated, by may come in this 
active or above in day mar com Te 
— ting as al day may different 
| r members, excep kind. The de omewhat differer 
expert, and th est teachers. The 
ng, 
— 
— fi q 
= 
& 


bs = things that science teaches other men only by a 


, EDUCATION. 


80 much, and w was 80 expert t in a 


cou 


but i it illustrates the tendency of all study and no practice. at. 


On the other hand , practice keeps ¢ one e on the qua vive to know om 


reasons for doing things, and the Jaws that operate. Old George 


up a great amount of knowledge 


eeause his pr wetice made him hungry fo for it, ,and énabled him to 

~ assimilate it. Men of practice came to know, , by what looks like in- 
: 

long course a 


oft reasoning = » The habit of applying knowledge i is more influential 


habit in the practice of turning knowledge id account, 


time, myriads ‘men ‘huch ‘more knowledge he had, but 


OF ec course aman must have some s¢ science before he can apply it i 
x | But ‘this he « can 1 get at school, or college, or in a short t course at a 
technical school , while mind i is yet flexible. Buta long 
a reaching, to a more mature period « of life, fixes in the now rigid ‘mind, 


a habit unfavorable to engineering success. 
can dou ubted that instruction in works should, when 


while studying. 
‘much time spent on ‘scientific abstractions 2 


im for pract 
ve noth ng f he was 
g with infinitesimal al quantities. i 
A general ought toh have been : a captain in his younger days, but 


‘if a man continues to pe ‘perform captain’ 8 aes up to the s age of fifty, he 


rs 


_ What he wa ants is men 


his habit of applyi ing it it made his little me more valuable - than a their ne 


= Aen ae Many years ago, a foreigner was found on a work under my _ —— 
charge, plying the shovel and wheelbarrow, who had acquired a q 
= | ___—__Targe amount of knowledge by years of study at a continental uni- 7 — 
versity. But though he knew 
stract science, he was unable 'T Re any caruny use Or iv. 
— 

4 
ae 
nd refinements 
10Wever useful such things may be to the philosopher), 1s more than 
mere manual skill, tal skill; He should » 


expert in making | horseshoes. 

It i is only early | pre actice that ca can teach the self-re ergy, and 

enterprise so essential to an ‘engineer’ s succes 

~ ot The engineer has to do with cases where the laws of nature act in. 


different directions. Science alone cannot: often give the exact re- 
sultant of those forces, sometimes unknown, often separately incapa-— 


“ble of ‘measurement. Experience m must give the habit of estimating 


mer allowances should be made for unknown actions and unknown 
quantities. of science once told the engineers to make ‘fish 
8, 80° that they should not break in the 1 middle, Th 


bellied rail 

foundry laborers that broke up pig-iron could have told “them 


the rails would break close by the "supports. s. Scien 


= that with perfectly elastic bodies the angle of reflection is boule to ae 


the angle of incidence ; practice teaches with material bodies as 
they are, it never is. Time was, when for such reasons, there was 
- some truth in the saying, , that the stability of a structure was in- 


versely as the science of the builder. 
* at The best: engineering i is that which i in the long 1 run ac complishe 
he purpose at the lea ast cost. The engineer | should ‘not b beamere 


engineer, looking only at engineering results, for ‘then he: will lose” 


sight of their subordination to economic results. In this way 

many parties have been by, eplendid. engineering. Actual 


Practice, 

young engineer. He on to do, propose, or advoes 
engineering in ‘our schools often contain rules 


should of iron because steel break. 
‘once made a road for, temporary use, and made. the "drains of 


stone, because his French t text- book said that was the way to make © 
It reminded me of ar man breaking stone once said 
For or making roads rather have one. good broad- -backed turn- 
— ———” (Sandy Hook). Early 
Aa 
can prevent these errors from taking too deep root. 
eaving this part: of now propose to call attentio 
an engineer’s: education, 


»ngineer’s s character the strictes 


itm iron, but it would do him little good to be ae 

= 

itm 

| 

instanee, we were erroneously taught by English practice that fish- 

tm 

using that word in its widest sense. 1 mean as an 


is controlled men. Of thes se many are, 


or were, engineers. _ They were selected partly because their training 


fitted them for railroad management, and partly b because e they | had . 4 
a reputation for integrity. Iti is of the highest importance to share- 
holders and bondholders to find men perfectly trustworthy. Nosane 
_-person } will confide his property toa man of whose honesty he has not 


some assurance. Many a share would to- -day bring ten or twenty 
ent. n more than it does; if it was certain that the management of the | 
property it represents was, and would continue to be, perfectly 
eat. is probable that character for integrity will soon be a much 
more influential element than heretofore in securing good 
good salaries. The insurance the shareholder gets by the em- 
of a man 0 1 of known integrity is: worth many times | his 


~'> 


a are ‘therefore judged, so by what is of them 
7 personally, a as by the character of the class to which they belong. w mats 


Henee i it engineers, as a ~ 


hose w ey engineers. To have ‘the 
must have the thing itself; “and d they must keep out, and when 


I a reference to the of Ww Point, 


tone rend with a few melancholy ex ceptions, 


| reputations through temptations to dishonesty 


"Whether or not this end can be fully : attained, or whatever should es 
-~ the exact steps | towards | it, it should always. be kept distinetly in in 


view. One uppermost thought may | here be presented, ‘not suggest 
_ ing any action by these societies, for that would be outside of their 


the consideration of each indivic idual member. 


| 
by 

ia 

— 
aq 
these societies, and of the schools for the education of engineers, and cae 
— 
om what has been already 

ieties, though I think itis 

Ls 

i 

= FF 


and of course the h high- that is 60 essen- 
‘Prov. Rocers, Member of the America Society of Civil 
Mr. : TI shall naturally be disposed to treat the sub- 
_ jet under discussion from the point of v view of an instructor. For- = 


Professor of Eng ineering in the University of Penns) lvania 
y 


our: own 


“ment t of the University, the consideration of of the subject } has “neces- 
sarily | been constantly forced upon me. I] Ihave 2 given it ‘much a atten- 
tion, Ww vith the result, that a a great many of us s have reached, 


come to a posi 
‘Wealls o far s seem to agree upon one point, how vever, and I most 


heartily indorse the expression that has been § given to the opinion, 
that a broad, strong basis of cultivation is necessary to. enable the eevee: ra 
average man to obtain a reasonably high position in the profession. aS | 
q 


‘We must leave out of consideration those men who, by wonderful — 
extra 
attain a . position which i is not within the reach of the e ordinary man. 
technical schools, such as as” the Towne Scientific School of the 


University of Pennsylvania, we should aim at t teaching the under- 


lying principles 0 of f science generally, ¢ and the application of special e. 
Sciences. to that branch of practice to which the student is directing — 


bisa attention, , with the greatest possible thoroughness, There i is in 
Ai my opinion a disposition in all our schools and colleges to teach too 


_ “many y subjects, and an attempt | to ) spread the time and effort of the 


genius and energy, or by extraordinary advantages of connection, 


which underlie : all ‘the arts s ands sciences shall be 


understood 1 by the s student, and shall have become an integral part 
of what we might call his 


In my pinion the time at the disposal of the student, before hh 
enter upon the actual practice of his can n be best « employ yed 


im 
q 
| 
| 
— 
ze if aa may be necessary to fix in his mind the theoretical principles | 


EDUC 


which h have been presented to him; 
very simple workshops and under, the of the” 

professors. Beyond that, I doubt ve much the 

combine practical with theoretical i 


fort the time spent, and it believe 


by: a year or two years of practical wor ork or ens or in ‘the field 
would not in the “main be attended. with any satisfactory result. 
of ‘continuous study are ‘formed with difficulty, ,and should 
not be broken i in n upon n until the time onan for t them to be exchanged _ 


The industrious s student may, ‘may, with undoubted advantage, spend 
‘aS vacations in each y year of his study in n such observations a: prac- 

tical matters as he may have opportunities for, a course 

aa in fixing in his mind very strongly the principles presented 


‘There re eso many | things that can 


egular methods of the 


young man finds the systematic pursuit of such ‘difficult, 
Other subjects in the same category are those sium the d 
gested experience of many investigators, which, though to a certain 
extent empirical, and wanting the logical completeness of -mathe- 
matical investigations, must be adopted as the 


: ea Belonging t to this: class are the laws of the regimen of rivers, he 


.. action of currents, and the flow of tidal streams, or ‘the various mat- 
“ters ‘of shop or constructive practice which a a ‘man must know thor- 


| oughly at the very outset of his career, and which have been 

to form by the labor of hundreds of individuals. | 
_ We may be assured that the young man who goes out into the 

_ world with an entirely thorough theoretical education properly given __ 
to him by competent, progressive, live instructors, will be in a posi-— 


whie he cannot 1 make ‘serious mistakes, and fi from which h 


om titors who 


wledge o of the principles whi h ur 


: 


if 
gig 
ag 
schools, such as pure and applied 
every reason for embracing the opportunity which can never occur 
cen daavota ic tima evolncively to 

— 
— 
— 
q 

will sufel in the long run distance those are 
— 


ATi ri 
derlie practice is think, apparent in the 1 larger number 


whi 

tical man regretting ‘that he has not had the of “obtain- 
ing that theoretical ‘knowledge which appears to him to be so 0 desir- 


we rarely hear the man whose theory has is practice 


complain in the opposite direction. 


Ine a case that came under my notice ‘some years ago, a portion o 0 


anew building was covered with a half-span, lean- -to, i iron roof, from 
which was “suspended a light ceiling v which hid the framing from 
isa tag view . With the first heavy f all of snow of the succeeding winter 
,, ‘the roof fell in, and the removal of the ceiling disclosed a curious 


conditi on of affairs which | accounted whine me for the accident. ist 
contra or be 1 


ought | to “have strong, it was difficult 
explain to him that, by ‘cutting his drawing in two, he had con- 
verted an an inch and a a half iron tension ‘red, which» was: amply 


less. 


strong, into a a compression piece which was useless. Inn my opinion : 
no properly educated graduate of an engineering school, in his first 

ould possibly make that — and yet I am 


the of ‘many of fren 


similar ¢ case j is stated to] have occurred i in England, v 


individual attempted t to give additional support toa whole-s 


roof which was thought to be rather by’ inserting a row 
columns under the centres of e 
satisfactory result. ad 


In individual cases the presse of. education n may t yben mo 


nary facilities i in certain but I would up my 
3 __ by saying that the best time for a young man to acquire asystematic = 


_ knowledge of the fundamental principles of | his science is while he is a 


av 
in the: school, and wl while he is attending to what i is usually called his 


education, and we e may feel assured ‘that he will rapidly | overcome _ 


whatever r temporary disadvantages he may labor under in the outse 

of his ca career for want of practical knowledge, and in a thorough and 

scientific 1 manner apply those unchanging principles which have sunk 


1to his mind and become a part of his professional natur 


i 
ii 
| Lon 
ma 
itm a 
| 
= 
im 
— 
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‘Tue ‘CHAIRMAN: Gentlemen, ar only. fair that the 
ie idual who caused all this trouble by his words, and set the a 
two societies by the ears, and brought all of together here to 
debate and discuss ,and shed va various Tights on the subject t ; that he ehas 


mak made prominent, , should | have a chance along with the rest st of | us, in 
the gener ral fray, and therefore shall presently ¢ “upon Mr. 
ore: — Holl ley to make his contribution. I ought t to announce, that after Mr 
oe Holley’s remarks we shall adjourn, to meet again in this place at 10 | 


‘clock t -morrow and before he must a assume 


has br out. It has been a very discussion in some 


Be respects. The unanimity of feeling i in one particular has been mani-_ ‘ } 

fest, namely, as to the value of and general culture. is 

very agreeable, because it shows that all the arein favor 

Pe of that thing ; ; yet x: may ‘say that the ] pare ents in this country as a Pies ae 

“class are just the other way. hen an American father talks of 

ay putting his son into any special profession he says, , “Tam not going 


to send n my son. to o college, because he is going to be an engineer. 7 e 7 


take him out of says, “ My son i is going to bea 
2 - merchant; I will take him out of college ;” and parents are all the | : 
= me siiliien their sons out of college because they are going to go - 


into some specia lline, As I say, the tendency on the part of ‘fathers ay 4 
exa rectly contrary to the tendency 0 on the part of experts. hen 


= man happens to be both an an 1 expert and a fi father, like emy friend, ‘Mr. 
"Sellers, ‘then the boy gets wise "preliminary training. he 
put his into his ows Tine, and he understands: 


is -when the hen hatches a duck that the trouble comes 
ins and it is ‘the fathers who: are ministers, doctors, and jaw yers, rai 


have e seen some young men ise to wealth perhaps i in engineer- 
and have got a vague notion that it would be a good thing 


make engineers out of their sons, ‘it is. such fathers” who are 
to think they must take off portion of the general culture, 
a because they y faney it does not require s0 much spite ta 


enter: the ¢ engineering profession. “hey ‘may b be the soundest men 


a young man 


—* 
= 
— 
a 
> 
= 
q 
= 
‘a 
ia 
which, perhaps, he did not consider specially significant to us: but 


means of supporting himself, so that, he gets to be thirty years: 
of : age, he has a place in the w world.” We would think it was_ too 
much | to expect a young man to wait until twenty-five ¢ or twenty-six 


he cuts the hearth. Ati is to the 
country set 


“out in life with too hasty a a prin ered of trained 


the suggestion of Mr. W elch concer 


ad with 


al the to be ago, , but it is pos 
sible ne now. No can n do any rthing like ‘keeping up p with the 
gress of the science of the present day. ‘ ‘Humboldt | was 


the last. an who pace with science in 


of f the single Yet is a certain ability of of 


é 
comprehension | ina man who has become a master in 1 one depart- 


ment. on At the same time he may keep up a general “acquaintance 


wit th other "departments, and an and 


maintaining this ¢ gener: al acquaintance by agreeable social 
As to the matter of integrity, spoken of by Mr. Welch, I would sug- ety 
hg i gest that it ought to include more than financial integrity. mt those | = 
wis who are employed in a subordinate as well as in leading engineer- 
ing positions, the fewest number have to handle funds without. any 
possibility of control. Where y you t trust a ‘man with a la dollar or once 
hundred. dollars once, you, trust him ‘one hundred times w 


ome duty, t the “conscientious ‘discharge of which ‘involves really 

larger amount. We) as engineers should have that peculiar variety 

of “integrity which consists. in strict military obedience. If this: 

wanting at the scales and at the tunnel head, we shall not knoy 


is is ing into the and all our science be 


into life he said, “Well, then, at about twenty-five or twenty- 
. 
| 
|) 
| 
— 
Lnow call upon Mr. Holley to close this session. aly 


L. Hor LLBY, , Member of t the American Society Civil Engi- 


neers and the American Institute of Min inin ing Engineers. 


Present: I shall refer y to the topics mentioned 
in the circular, and I shall endeavor be maintain » the proposition that. 
~ technical education in works should | precede technical education i 


us first 4 the proposition, and in so doing, 


the works nor the ‘Bet it is to send the er rraduate ¢ 


the high-school, the young man of good g general culture, well ‘founded — . a ; 
in mathematics and in the principles of physical science, 
works, that he may there Jearn from nature and from the actual | pos- “4 

sibilities of labor rand. cost, the f 


arther value ¢ and direction of technical a 

= studies. J W hat we are 80 ) often told, that the m mere common-school bo y, 

ort ‘the machinists? apprentice, or the « average mechanic in any depart- 


ment, will stick to his low place and in his narrow circle—that he 
would neither seek the technical school nor utilize its -advant: ages if 
he ‘did seek it, may be perfectly true, but it does not affect the system _ - a 


under consideration, In this s s system the there are three qeaeaet elements; 
if one is wanting the whole fails. 
es Ist. The high-school, the liberal general culture to acquaint the — 
= with the history « of | human endeavor, and more important still, 
to discipline it in the methods and habits of scientific thought. “With 


out this fundamental culture, the average man—I beg of | “you not a 
keep calling up in your minds the e exceptional cases—without this 
. culture, the « average man will always keep i in his low plane a and bis 

rele, whatever his ocet occupation. To him, pra uctice will 

WR 


ean but skill, and the strictly ‘alteitch’ school will be as a : 


unknown tongue. I presume this mueh will be “universally ad 
mitted, certainly | it cannot be doubted, when we see the thousands mine 


and. tens of thousands of young men, who never rise ‘bows the 
Towest stratum of mediocrity, want of average ability, 
for the want of ‘that ambition which general culture i inspires, 
and for the want of ‘scientific methods, without which achieve- 
ment is but the exceptional prerogative of genius. 


3) 
ae This much being admitted, the second element of our system, is — 
practice in works or in the field. this point, two diametrically 
courses. are advocated “We hold that practice is now neces 


‘opponents: 


o fit, a man for technical school. 


— 
it. The proposition is not to send the uncultured youth into the 
: 
KP — 
> 
— 
an 
— 


that the. strictly is necessary to. fit him for a 


course of f instructior on in works. In order t! that there may be no mis-_ 


eo apprehension of our position in this matter, I take the broad ground, al i 
and I call upon the majority of men w ies eves made “eas 
iv what it is in this: centennial year, to bear me out in the assertion, 
that at this” stage ofa young man’s culture, the strictly 
do not 1 ositively 
error, the marks Ww 


io time permitted, we would quite as | strongly oppose the equally absurd ce 


of at the proper time, the abstract the 


practice an 


abstract and ‘whatever i is for mulated in books : 
will not, think, be questioned by experts, that the grand cle 
ments of success in the management, for instance, of metallurgical 
manufactures, of machine building, of steam propulsion, of construc- 


tive engineering—elements far exceeding in importance the — 
i of s strains or the mere ne sis sof materials, both of which — 


are 


and vibration multiform stresses , and all the variations of 


to imperfections of 3d, of cost as modified by all 
the: risks waste and loss_ ‘by varying refractory. materi ials, by 


reakdowns, by facilities of transportation ; ‘Ath, of economy, as iam 
by keeping all departments of manufacture and construction 
_ harmonious operation ; 5th , and most t important | of all, « of ‘the man- 
agement of of labor, founded on the know ledge of what labor may be a 
expected to to do ander: all thei int luences of trades-unionism and bonuses 
and Jockouts. These are things which the young man who proposes 
edueate himself for leadership in engineering may not indeed 
with that nearness of knowledge which makes | the 
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| 
expert, unless at the very outset of is technical | course, in 
novice’ s of su his mind is moulded to grasp 


red in t schools wi will acquire 
in all his. mental processes, from. which he can never be 
emancipated. This is the reason why the men who actually ma 


engineering works to-day, are so largely sprung from the ranks, d 


spite their want of scientific training, while so noble 
ear after year following after the phantom of abstract 


— from the subtle and of nature. 


“crete of profession cannot any more 

than— if I must use astrong illustration—than Ovid could adequately 


formulate the art of love No book can it, formula can 


Shall thes aver age the conditions ¢ of progress 
with the book, when Tyndall and Henry, Faraday and Agassiz, threw z 


ay the and penetrated the inmost tabernacles of nature? 4 
The student may indeed study in works, after he has completed 
course in the school, his mind has” then been so s saturated 


_ with general principles a and theories, that he i is positively u unfitted — 
to appreciate the great considerations of cost and policy. — Let a 
repeat this fundamental truth— —the first i impre ssions received by a 
virgin to technical training, especially the impressions in- 
grained by a course of books, will ‘inevitably 1 y mould its whole 
future. pa If a man first ‘imbibes, , for i instance, ree, the idea that certain, 


ing conditions under “all of temperature, then comes 
regard this teaching as the law, and all variations from it all him 
with doubt, and dis scouragement ; while he first learns 


= that the first principle of success is to lie lose to nature ai as s she 
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apparent exceptions to general laws; he will rather be stimulated to 
7 i search the books, in order to draw conclusions from wider ranges of are a 
and to avail himself of the methods and conclusions of other 


is 
"nevertheless partial, and incomplete; the teaching of ob- 
: jects and phenomena can impart no error, , but. it reveals ‘all those : 


conditions under which theory and general conclusions must at last 


That men of general ‘culture who have been trained in practice, 
ee not only seek the school, but hunger and thirst after the wider — 
3° & facts and formulated venilie laid down i in books, is a notorious fact, 


¥ a and the reason is that such men alone can appreciate and utilize the ak 


bring us to the third element of our system ; the technical 


school. after some 2 practical training has opened the mind to it ad- 

vantages, and protected it This subject b has 


sum up the whole matter, ‘let student first survey t xy the 
ground, and then plan his aiinase let him first observe that all so- — 
called laws in ‘physical and science are in constant process 
, of modification, as nature gradually reveals herself, and then he will © 
spare himself the mortification, and he will spare the public the dam- Pas 


age, of trying to square nature to the book. 


THE PRESIDENT, Dr. ‘Raymonp, called the meeting to order, 


BOLLER, the American n Society Civil 


Mr. ‘CHAIRMAN The mere fact of here on this oc- 


as engineers, to discuss, out of our experience = 
— , the subject of “ Technical Education,” ” is s sufficient: evi- 


short of scoomplishing the -obje 


i 


Sur reer 
views upon the specific topics named for ‘the diecus ssion, am ‘con 
strained tos ate briefly my conceptions of the princi iples | of ed 
and i in a measure the conditions. limiting their « application. 


he Education, in general terms, aims to > discipline the mind in correc 
methods ¢ of thought, through the study of the best fruits of humar 
Soares experience » and knowledge, and so to better fit the recipient for taking | 


Rss pe part in the general struggle for existence. ‘It has two principal di- 
isions, Viz., liberal education, or the ‘education of culture, and spe- 


.. 


he 
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cial education, which tsome one » branch of ‘knowl- : 
and d pursuing | that to the exclusion of to make 


while the latter is 
™ 


“technical school” is a special school of recent 
, growing out of the demands of a peculiarly commer nee 


zation, and is valuable to the community just in proportion “Steg 7 
ada gree to which its graduates have mastered the facts and bear- = 


Ale 
a of scientific ¢ observations, with ‘their application t to useful ends, eo 
far those under whom schools have been developed 
lave been to a great extent theorists in educational matters, and so 


beast their minds fixed on 1 the abstract, side of the Seager 


of technical is the: absence o: of national stem of progres- 
ight to 


: faced i in any remodelling of methods that may be undertaken here cS 


al school As highly penotionlly 


nature of our political institutions, which must 


it is highly 
that is, the derived from observation and experimen, 


waste of precious time > (particularly region of theory built 
a without fact or experiment), th 


the highest developments of or 


such will follow the bent of their genius, curriculum or no curric- 
ulum. Iti is notorious, that a as a 1 rule, the tone of mind of that class B, 


of students is ‘they are fitted for business ‘relations, 
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or preparauon lor entrance uw une ve 
=| 
fe 
to be attained by a technical education much better than as now 


oN 


| 


important niche to ‘fill 


: Bi. The principle of divided labor i in ‘the operations of society is - 
increasing importance yearly, and no technical scheme of education 
can meet the wants it aspires: to ‘fill, without giving ‘fall weight to 
this law. There i is, in 1 these later days, too much to know in any one 
branch of knowledge, for one mind to compass it wholly. ra There can 


‘no more re Humboldts, and th the has long passed s since e the 


Any is more than a the 


est of us, and while it is right and proper to have a certain amoun 
: a generalized information, eminence is attainable in only one or tw 
directions. . It is as an expert in some one subdivision of profess 
knowledge that ut the 1 modern n engineer makes hi his s mark, whethe 


“hydraulician, mechanician, a manager of or of railw ays. 
the enthusiasm ‘devotees ‘they are too apt to base all 


‘methods and | sy stems of instruction on the ‘idea. that the mass of stu- : 


dents will pursue science for the sake of. science. _ They forget that 


the profession « of the engineer partakes more of a business charac tor 


than a any other, that it is anything e Ise than an ornamental calling, = 


and that the civilization which has developed it is one of g gain ¢ nand 


here are almost insurmountable such as attend 


ler branch of special education, , which present themselve es when we 


empt to ‘outline complete system of technical ‘education based 


practice or experimental research. There i is no way by means 
which. students can be gre aduated engineers, in the same s sense, 
ee ee example, that schools of medicine ¢ or of theology can graduate doctors P 
ae. or parson sons. The former have the adjuncts of the hospital and dis- 


ae. secting-room, m, while the latter, being schools ‘simply of of opinion and 


dogma, r require nothing beyond the teaching of men trained to trans- 


mit these special opinions and dogmas. To o graduate technical stu-_ 
y de its on relatively the same plane as is done by the schools of law, 


_ medicine, and theology, has thus far been the ambition of the theo- 
sts who are responsible f for the present: system of technical ¢ educa- 
tion. 1 T his is shown by giving degrees instead of certificates at 
uation, ‘Iti is not theory that makes t the en gineer, but practice, 
in ‘the | shop, in the field, or in the mine, , and | the difficulty of i ine 
porating such p: practice in the curriculum of instruction. appears to 


- insurmountable, except, ‘possibly, i in some minor divisions of e eng ri 


neering study, such as surveying -and minor geodetical operations. 
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discovery, and it would seem to be simply following that inductive 


bn branches of « 


At, EDUCA 


added to the regular ¢ course of instruction, either preliminary | to, or 


succeeding, the theoretical training, and Mr. Holley has even pro- 


posed, with some degree of enthusiasm, , “to establish | organized 


schools in the various existing works.” I have very little faith in’ 
the accomplishment of such an. adjunct, desirable though it be, at 
least in any sy stematic manner. There is no doubt many 
students, if so recommended, will avail themselves of opportunities 
a to enter the “shop” in an individual capacity as apprentices, but tto 
expect that any to incorporate as a sys tem, 


technical school i is, tot my 


fas he puts it, is too dependent upon mercantile 2 
thropy, and involves a harmony of action between the schools and 
the o owners or managers of w w vorks to be this side 


to a certain or “field training 
matriculation, or to require a certain amount of such experience after 
graduation, as essential toa degree. The former course would seem — 
‘the “natural inductive ‘method, as the student would “commence 


fig 


observing facts and phenomena, not only material objects, 


i “regarding the methods and habits of men with whom he w will have — 
much to do. To | mind filled with ‘the facts: of nature, theories” 

founded thereon have a value of ‘application a depth of ‘meaning 
impossible to one w who is purely book-prepared. To. observe first <i 


7 ac and generalize afterward is the philosophy of modern progress and 
ae system in giving an affirmative : answer to the first part of the first 

proposition Holley’s 8 is, however, a serio 


probabl y 
more less be wit 


to any bene they de- 


e ‘aduate penctial cou 
consideration the toy workshops of the 
Holley i is quite right: when he says that as school of engineering prac- 


tice, based upon faculty control » “can be les than a vast 


4 | if 

4 
a 
a 
if 4 
| 
ring’, anc st youths 
.—l t impressionable age, associated as they must | [i 


all the of engineering.” Phat, course, is 


ny young men do ‘substantially take a post-graduate course, 
hich might be made almost compulsory on all students, and thus pees i: 
~_ rectly part of the school sy stem, if “degrees were withheld until a 


u udent gave proof that his is post-g -graduate experience was such as 


el experience was such 
a him to be ranked as an engineer. — The . present method of 


graduating young men as | full- fledged engineers is not ‘only a perfect 


but it also gives the a erroneous ‘idea of the 


an engineer, even it crams “him with 
all the of technics. It can with perfect propriety ¢ gi 


aa e that he has s had a certain training, but 
‘is entitled only to the term engineer when he has enough cspereass. 
in manufactures, mines, or public works to qualify dime at least as 
a capable assistant. ‘post- -graduate system commends itself 
- my judgment as he wisest one, not only on account of moral ma-_ 
character that a student of the average graduating age 
:e _ expected | to have, but also ‘because the effect of 1 a year or two of pre- 
3 iminary shop. practice on the general run. of boys would b be fatal — 


rabits of study. The bright and ambitious youth would 
» doubt derive the immense advantage of the inductive ‘system 
ore referred to, and enter the school ics the shop with a a mind sin- — 


= well prepared for grasping the laws of scientific relations, but 


a ‘boy is is not inclined to is not 


hours, and so pera the. habit, i is 


prenticeship is finished, to take his stand in the broad phalanx 


the rule-of- thumb members of the profession ; or, , what i is quite likely, — 

avenues of earning wages will | be opened ‘to him, and ot ees 
too much of a sacrifice to sever himself from such attractions. ong 
Upon the second. topic presented for our consideration, viz., the. 

connection of experts with technical schools, Ihave long held posi- 


tive | views It se seems to me a anomaly i in technical education 


experience in technics, or perience a limited degree. 
_ engineering is anything, it practical science ; it is the “art of d 
Are ng t of natu the service of man, and being such, 

undertaking to it, 
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shop, he will in all prob bili 2 
ability conclude that he can get. 
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ras possible how those really and 1 applied, as 


w ell their nature a and laws of operation. This last the mathe- 
. tical and physical professors can do very well, but the former can 

be properly taught by the expert, familiar not only with prin- 


ciples but practice. If If schools of law or medicine cull their lee- 

turers and teachers from those most skilled in the. practice of their 


specialties, how much more e ought our engineering schools 
to select for their chairs of ‘applied science, men | who have had experi 

‘There’ are things, little things, perhaps, in themselves, but often 
key notes to the of a subject, that the books cannot 

— treat of, and the professor who depends upon what the books say for RS 
practical teaching cannot apprecia ate their importance. 


proper ar and feasible way, in n my judgment, to to incorporate t the 1e expert 


oo) idea i in any technical systems, i is ‘in the form of lectures as as part c of Pany 


vers not 


and “This can be “done, too, 


; without, tpg upon all that is valuable in the theoretical p por- 


is “to abstract mathematics, in some of the it is. 
carried. to. an extent, that ‘the student, if he is. not utterly 
becomes saturated with the idea that mathematics i is the 


_ Alpha and Omega of the « engineer’ 8 s profession, a and that he is the best 
eas — who i is most expert in devising intricate formulze and mathe- ne- 
matical | transformations. This is is the natural result of what may be 
“called the engineering: of the schoolmaster, who tells us that 
_ mental discipline and logical methods engendered by extreme theory Osun 


§ are of immense imp rtance toa young man desirous of ’ practicing the 
profession of the « engineer, and that the m ms 
surest road to eminence and success. the first claim, 


_ it elevates discipline at the expense « of dys shal cage to the second, 


itis far from b being a sure ‘road to as to 


educator | fictit s importance to 
the value of f purely ons erring having to 


©. do with natural facts and | phen 
must generalize | knowledge from ‘experiment from the labora- 
-and not fro rom. the hypothesis of mathematics. do not wish 
nderstood a as ‘despising theory, | but the conditions of 71 
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part of the resident faculty, but practicing engineers, able to 
— 


a was 
time: that be in accumulation of practica 


Os experiences and the observation of phenomena. — In my precedin 


ee remarks I have not touched upon the matter of f general « culture, 


which I hold ‘to be important to t the. “success of the engineer, 


heartily im indorse all that Professor Raymond has. said upon the sub- 


would s say, in conclusion, that I look for any modification « 


present system of technical education in 1 the direction of a reduc- 


general culture, it it should f form part of the matriculation requirements, 


dn not be attempted direetly i in the technical curriculum. The ex- a 
Sasa culture i is to be as | broad as possible, ‘equal to to that of f the Soloae 
average college or high- school graduate. 


ond indicated I do bellows: that 


gentleman, who va am sorry to say has been 
to us Prof. Cook, the State Geologis tof New 


dersey, and the head of a very efficient though ‘not very extensive 


school i in Rutgers College, , who began life as a ‘practical engineer, 


and has been More or less in ine: walks ever since, mentioned to me 
before leaving y, his regret that he had not spoken ls last night, for the 


sake of bringing forward something that had engaged his attention — 


for twenty years, and. that seemed ‘to > me, as to him, to be one of the. & 


Cook had remained, he would have pleased to find in ‘the paper 

read, a forcible presentation of the point in which he was so 


much interested, that is, that the granting of degrees and 


--: mining engineers should be made to depend upon their post-g graduate 
course, and that the e degree upon from the school, should 
simply that of Bachelor of Science. s almost exactly 


dea ‘Mr. ‘Boller has bi will now call upon Mr, 


¢ America mn . 
have been. asked to, give 


— ek 
— 
ae system of expert lecturers, a systematic studv of experiments and 
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TECHNICAL EDUCATION. 


“subject of Technical Education with special r reference to sing, and 


although a member of the committee who prepared the programme 
the think I shall follow ‘the very sensible course of 


One of. the first when we begin. to 
reflect: upon 1 this subject i is (as I stated at the W: ashington m meeting ak: 


e of the American Institute of Mining Engineers), “What is an engi- ie 


neer?” or “What do we wish to when we: submit a boy 


to the best system 0 of technical education v we are acquainted y with? 


| he tendency to- day i is to make the ordinary Ww orkman a ee ase 
to teach him to: do one thing well, or to work on ‘one machine well, 


uN and then to ) keep him at that for iw rest of his life. In . old times | 

machinist, for example, w worked at all sorts of jobs, and with every 

tool i in the ‘shop, ‘and thus became practically familiar with all the $ 


details of the trade, and if he was ; a man of more than ordinary — 
ability and industry, he might rise to be foreman, and afterwards 
director or engineer of the works pr But a man works 
his life ‘machine only, will un ndoubtedly very, skilful 
at that s sort of labor, but will not be likely to “acquire such knowl- i 4 


edge as woudl fit him Sor the position of foreman. Th he fact that all 

the worknien are specialists, requires : a higher | grade of instruction 

intelligence in the foreman. The workmen do not and cannot. 


think 4 for t themselves es; they must exactly what i is set before them, 
= 
ithout ar any ry regard to what is to become of the work \ when | done. 


the foreman be a up i in n the theory and 


at all kinds of 


engineer, a who understands theoretically practically ‘the 


a ae laying out a and carrying on of work ; ; one who, when he has made Be 
the plan | of a + machine, a bridge, a furnace or a ‘breaker, knows if it a 
To obtain such men training is “necessary, and the number that 
will be e wanted i is increasing. Tt seems to me ‘that the. standar d of 


vork is higher than formerly. Then the only r requisite for a bridge 


or or machine was, that it should be strong enough to do the v wo rk re-. he 
quired, or to resist the strain to 0 which it w was to be subjected ‘now it 

must be constructed not only with a view to proper strer agth, ond 
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iron. Ww architectural effect ar are no longer tolerated. 

requires a ¢ certain amount of. sathetio culture in the engi- 
 neer; for that reason I fully concur in the opinions which have been 


i expressed : as to the importance of g giving a liberal education to the 
; student of engineering before he commences his technical studies. | 


should -work. precede, “accompany, 0 


My o own “opinion ii is, that a year’s training in a machine e shop, pre 


ious to entering upon his purely ‘studies, , is of the first 


importance to any young ‘man about entering any of 


engineering profession , provided he has had drilled ' into him, in his — 
‘Liberal enough of the fundamental laws of nature to pre- 
him from being by the shop superstitions, a as may 
call them; in other words, he should know that there is no effect s 
without a 5 canned when a man tells him (in referring, for ecneelll 
= 
he must understand by it that some part of the machine i is out nen | 
order, or not properly constructed. 


ple, to a machine) “she works badly,” “she takes fits of wor hing 


right, ‘it is because some n man heain not done or i is not t doing right. sails 


when I was about: twelve or thirteen years ‘old I tried 


to construct perpetual motion. was very, simple. made a small 


water-w vheel, and attac hed a very primitive pump to it. . The pump 


was to raise the 1e water to run the 1 w wheel. I was totally ignorant: 
the principle. of the conservation of energy; if I had not been, = 
should not, of course, have attempted any such absurdity. 
‘ en a shop in my state of mind at that time, I should have i im- 
rads -bibed false ideas which it would have been difficult for n me to free 


myself from. afterwards. s. The These remarks apply with ‘more force 
complicated structures 2 as farnaces, They are generally thought 


and spoken of by oy the workmen as living beings, subjected to fits 
ofg good and ill- humor, instead of being simply large chemical 


dil 
ae 


I think it important for a young man to be thoroughly grounded 


dant n the pr principles of mechanics, physics, chemistry, and n mathematics, 


808 as to know what i is possible, as well a as what is impossible, before = 


beginning ‘practical work, find i in the practice of my profession 
“that i in it is of very great nee to “me, to o be able to 


decidedly, “ 


We alla e that a thorongh general education: be given 
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TECHNICAL EDUCATION. 


ematically sible? ” and every” engineer” has suggestions 1 made 
him which are physically mathematically impossible. Ido 
not believe that the : success of some of the most distinguished engi- 
= neers can be adduced as a proof that one method of training is better 
than another-because they were trained in a certain way. _ What we 
want is the best method for the greatest number of average minds. — be 


ae We all know that such men. as Watt and Stephenson would become ~ ” 


able engineers. under any system of training. 
There are others again of whom ‘no sy stem n of education would 


ever er make engineers. ‘The point | is, to produce the best marketable | 


product with ‘the « available materi ial. One of the gentlemen who 
preceded me said that a boy y when he went into a ving might like 
ork, and to remain and get good wages instead of going 


shop, for by taking away we might make a poor eng gineer 
lose a good ‘mechanic, do think the objects of our 


should be to turn out the greatest quantity o of enginters, 


the ‘works, Where | there “are corps 
engaged in surveying the mines, if he is willing to. work day or 

ane there it is ; clean « or where it is dirty, he will always ays be able 
get employment as a chain ¢ carrier, etc., for there are always in 
Pe a the mining corps one or more men who are simple laborers, and a 


willing young of intelligence could take the of 


= ‘think, as I said that at trainin 

ina machine shop i is of the: first importance for all students of engi- é 
eering, mining engineering included. A thorough kn owledge of © 
achinery is of the greatest use to the mining engineer, mB he — 
located near to or far from machine shops. 


shave always regretted that I did work Jonge 


eg 
| 
= 
| 
ae 
| 
= 
h inwhich the works are 
methods of surveying, but also about the way in w 
| laid out and carried on. If the young man 
| knowledge of drafting, trigonometry, 
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a here i is no trade requiring such familia arity with 
lay of measurement. — T he intimate contact. with the 


tudent a knowledge of their ‘ideas, feclings, and ways 


whi ich will | be of great benefit to him} w when he comes ‘to 

= Iflw vere asked to advise a young man who paren received a liberal on 

edueation, and whe wished to make himself as mining en- 


region, before beginning your technical studies, 


2d. While at the shop try 1 to learn about 


Durin g your time of study see as. you 

ean, and spend one or two of your vacations in the « Corps” some 
‘mining engineer who makes surveys a 


nd try to learn while i in how 


re 
will s soon rise to a USEFUL mining engineer. 


6th. Never despise theory or practice both are equally important. 


“a jhe for, as well as do not let yourself g 
seem to be of use you i in 


which I shall refer, may not be considered “technical” 

a in ‘the e course of 1 my experience, and I all attention to them because 
do not appear to be considered by p professional educators : as 


the and because Ww hile’ other of us- 


hich, in my opinion, ‘they m merit. rt 


Dig 


og 
if 
— 
| 
youu graduate from: the technical school, get — 
th. When you graduate from the technical school, get a place,no 
a 
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myself, these particular branches of education ar _so likely to. 
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science of accounts, ‘and 2d, business forms -and 
Ts Accounts” are, or should be, to the engineer, what history is to ee 
the statesman, the record of progress in a financial sense as 


is in. a “sense ; i in | n many ¢ cases the chart: ‘indicating the 


refer to, Ist, the 


and are as necessary to he 
— the engineer as by the lawyer , although they | are not considered 


forming part of the “ technical” education of either. 
Many ¢ engineers, , civ il engineers in particular, are 80 situated wl 


in charge -of import ant works as to be obliged to. exercise functions 


ars both executive : and administrative, and even sometimes and i in some 


sense judicial. ‘Like the ~aptain ofa ‘ship, has fre- 


quently to be “a Jaw unto himself.’ 
Lack of knowledge of these forms and principles lea ad to many 


ibarrassments and to pecuniary losse have known 


an engineer of sufficient experience to have had cha arge 0 of construc- 


tion of an important division of railroad twenty or more miles in 
le ngth, who, when the railroad company failed ‘to pay its contrac- — 
tors wail men, gave and accepted « orders in favor of f merchant, of 
which he kept no record, 80 


cases without deduction of he amounts of ‘their. orders, which = 

having been accepted by an authorized agent of the company had 


a 


to be recognized and settled, , the amounts being a a loss to the company. 2 

and general principles governing the law of contracts, a 
to be understood in at least general ws way by. every, engineer. 


ie His business i largely carried on through the medium of contracts, — 


he 


and man nner as to form, to under- 


make it right,” is: an expression very 


3 
engineers in relation to claims for ‘ 


a or sliedationn in plans, but with no ) definition of what is “right,” i ‘it 

scarcely to be wondered at that after the work is done, the parties 

can seldom agree as to the compensation. Such expressions: are not 

businesslike; much less are they professional. Engineers should 

‘men 1 of precision ; their t technical ¢ education all teaches the ay 
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should alik end to to their commercial transa 


ag it is in the ‘matter of “accounts” that ‘many engineers fail 

most completely. More engineering works are financial 


vy failures. _ How rarely i is it that the cost of a work ¢ of any magnitude = 


- falls within, or even approximates, the « estimate made before it was 
. A notable instance the contrary rary was the Croton 
- aqueduet i in its original construction, the cost of w hich (approximat- 
_ ing ten millions of dollars), fell within less than one per cent. of Mr. 


a ervis’s original estimate. How v frequent! y, on the other hand, could 


ner. ” Why i is this the fact? Partly because ‘engineers are not 
 precis ise, but t mainly beeause they « do not keep “ aecounts” worthy ¢ of * 
the name. If they and their predecessors had kept strict and. rigid 
accounts, properly classified, of all expenditures u upon similar wor ks, 
: they would have had records which would have been a guide | for 
estimating the cost of future undertakings | of the same character. ney 


the so-called “science of accounts” 


and yet nothing is more easily understood if the engineer will only 
bestow upon it that attention and give i its . principles that analysis: 


] 
he so constantly is is "compe led to use in the line of his. pro- 


Early in my professional « eminent civil 


“Hons or, that its. accounts ts intrusted to hands 


Another eminent railroad 1 man, n, himself a a of We est 

“used to declare ‘that “scoounte a are an of the devil to cheat 
The principle governing as itis 


_ the projectors know the wane cost in advance, would ‘they have de- eo 
clined to make ‘the e investment. So o universal i is) this experience tl that 
has brought actual and merited discredit upon n the name of “ ‘engi- 


’ (for it is after all only a rae 
pseudo science) appears to be a “ bugbear” to engineers generally 


engineer, then in charge of the construction of an impor tant vrail- 
say with satisfaction, not w ith pride, “ ‘I have nothing to 
the finances or r accounts. Yet he: was the only mi man in nthe 


as it is universal, , and every engineer can and 


| 
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regard to railroads. What wonder, then, that the road, estimated = 
pany aiter paying aliviaends tor tour or five years detauite 
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in form, but in the form. of ‘omental: or abstracts, 
itis in this that they are most valuable to the engineer. 
i. this form records can be kept which are not only valuable as_ show- 


ic ing where the money went, but they serve as beacons to es i, 


capitalist f from t too costly ur undertakings, and ¢ as is guides to the engineer 
“for estimating and 1 constructing, and to s some extent thus enable e him to . 
get at a measure 0 of ‘economy in the prosecution of his works. Such 


"records it is almost needless to say, are rare in this country. 


‘experience of « over twenty-five years with public and private works eae 


an observ ation extending « over many enterprises in the manage- 


es ment of w which I ha dno part, I have found such records to be the - 


= this is s reversed, until engineers are’ taught that they ar 


responsible for economy in cost of construction, that economy can-— 


not be attained without rigid accountability, 


annot be located without t adequate « accounts 


is the engineer’ s business. to direct and ‘supervise | keeping — 


a this condition of. ‘things is reached, we e shall look i in vain for 


- that confidence i in engineers’ estimates sand i in the economy \ with which 

“works: have been constructed, to which the profession should” 

“Tomas E E @Luston, Member of t the American Institute 


Mr. CHAIRMAN : It is certainly remarkable that speak 
a ers on the Subject of Technical Education, there should have been 


before entering a technical school. It is. all the more remarkable 
Bee that the ‘idea should be: 80 0 prominent in in the minds of so many engi- 


ig hen the practice. seems to be to introduce young men to pro- 


one opinion» with | regard to the necessity of previous culture 


fessional schools as rapidly as possible, without much previous cul-— 


ee ture. The highest possible: previous culture | seems to me to be an © 


ndispensable the technical s school the student has 


ing will be of service to him, but he needs culture before NPs cul 


- for culture implies habits of thought, and xn no person needs these 


oe habits more than the student in the technical school. We are all of 4 


creatures of habit, and it that should 
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"DISCUSSIONS: 
only form “habits of of also of t thinking rig ght. 
Such habits a as these must be acquired | before the profession is en- PS 


tered, and should be before the technical education is commenced, 
Onee in practice, there is no profession in which the necessity 
have a correct Judgment, , and to act | on it ; quickly, , to think, and to 


think rapidly, i is s more imperative. Accidents are constantly occur 
about the mines and furnaces which re require instantaneous deci- 
_ sion, and therefore the exercise of immediate judgment. If the oye 
habits have been right, “s engineer will think right from habit. If _ 
_ he has been accurate as a vies he will probably be accurate as a_ 


man, and for r that rea reason .he should have n not only the highest possi- 


ee ble preliminary education before he enters the technical ‘school, but an 

best st after he enters it, and this: education should 


the higher mathematics, as being one of the essential means of learn-— 


ing to pe have been censured in my Professional 


“upon in to out difficult mental 


<A oo discipline | and the correct methods of reasoning which are given by cs 


with mathematics, imply the likelihood of cor- 


Wea are 2 very apt to think that the man who has learned the 

is s therefore the best educated and most learned man. is some- 


times: said of men men that they have forgotten more than their neigh- 
oe ever knew, a: as if this was a credit to the one or a discredit to oe 


the other. The best educated man is not necessarily the one who at 


has learned the most, but the one who has his know thoroughly 


elassified, ‘not overcharged with ¢ detail , but t the so 
he knows where | to find it | he wants s it. The study of 


mathematics | he should be able to use with | a certain 
degree of facility at least, modern languages besides his own. 
If he can learn but one, it should be German, as being the one 
which n of engineering works are now pub- 


devote their lives: to and in 


lt 
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a thorough knowledge of the higher mathematics, but I have 
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ee two, the second should be French, as being the key t to w what was bn. 


. 


done, and” to Ww hat will | probably be done a again in engineering 
‘science. The « acquisition of at least, one modern Tanguage isa almost 

ee an indis spensable_ -Tequisite to success. More important than either 

of these i is the sign language, drawing. He should become as far as 


possible a an artist in both free-hand ‘mechanical drawing, for, as 


‘a master of his pencil, he will be able to communicate his own ideas “7 
with his fingers, and to understand those of others which could not 

be readily expressed i in words. I do not think that suffi-- 

cient importance has been given to as a means of express-— 


ing ‘thought i in our system 0 of education. There i is too: much drawing 
from. models which is absolutely neces sary to the ‘beginner, 


; but we do not require the st student often enough to « ‘express his on own ae as 


thoughts bya a draw ing, just as he w would be called on to express them ee 


in w ords, his could be accomplished i in the s same time that is now 


devoted to it, but would r require a different system 1 of instruction. sry 
Dr. Raymond at the Woshington ‘meeting th that we we had 


a hurry. We e commence too young, enter our preparatory sc schools 
colleges with t too little preliminary ‘training, ar and before we are 


physically a and ‘mentally able to comprehend Ww hat we are taught. 


high standar d then, if premature, becomes sim) ply a forcing 

team, and until we away with it, we make engineers on the 

principle of the survival of the fitte st. It is no wonder that 


young men give out before they leave the intellectual hot- 


ho ouse, or occupy a medium position after they have left it. oes 
a It in undoubtedly true that all our technical schools would be in < = 
; much better condition ifa the s school course was into 


exciting climate we live in a we “wor wil’ in a and die in 


preparatory work, and it with advanced 


This would have the effect to diminish the number of. students, but 


raise the | grade of instruction. T he opposition to this course 


cet oe would come neither from the young men nor the parents, but from the 2 
iain boards of trustees, who are apt to consider that the number of stu- — 


dents i in an institution is the chief if not t the only real criterion 


| 
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a 
advanced. think that every faculty would be unanimous in this 
“| respect, and would consider that there would be a great gain in 
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fi ectly well that numbers instead of being necessarily asign of power, 


“endowments to feel n pursuing such a pons 


and fewer still who could divest of the idea 


cA: are in some w ray | the best evidence of success ei There may be no lack s 


ot of ability, , but to make u up the average we 0 often | dilute that of a high 
“order i in order to keep up the lower ‘grade. It is no just criterion to a 


look at the expense per — if fiv e men me a high order were tur ned = a 


expense is is. for the five, matter of 


s far a as possible an 


istinguishing 
. 


tries ir in ‘Europe exactly the contrary is true, and the best reason that 
young engineer can frequently, My chief told me 


_ volves either | life, present or future safety, present or future 
The sa ame problem rarely ev er presents its itself twice in th the same w vay, : 


ae if the preliminary - training has been st such ‘that we have acquir 1 
correct habits of thought, we probably ‘shall carry the same into our 


profession, or at least, be to find out and correct ‘errors before 
they have done har m. Mere facts a are of v very little use to the « engi 7% 


of f mines. We not so much the facts, a s the conclusions 
which ar are eto be drawn | from — and since are ev’ 


We have ng to and that i 


his students: to be abet to settle at thirty, our students 
“ want to settle at about, twenty-two. It is very true that, according sae 


to the old proverb, late marriages make — orphans, t but it i is also. 


oung men are 


better to graduate 0 
= 
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— _ The training of the schools should be 
engineer how to acquire not on om 
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in a hurry to complete their education, 
Many prolong it, and the necessity 


commencing or being compelled to earn their living in some - 
other y than ‘the of their choice, i is often the reason 


rely. They feel, and with some show 
Po of right, that, in api to - be established in their profession by 
middle-life, they must ‘commence early. While this desire to hurry 
aps has been in some respects a _ disadvantage, it has been in others a real 
benefit UB. As a nation we are now just one hundred years old. 
The political necessities of the case demanded that our organization 


a nation s! should be ‘made i ina hurry y; and since we e started i in that hurry, 


have we accomplished T here 2 are but f few t nations ‘in 


who have as much to show i in the same period. _ We have had no 
af time to deliberate, for i in many cases if we had taken time to delibe- 
Tate, we we e should have taken still further time, , and not made a move. 
Ten yea years ago. we crossed this stage coaches, a a trip 


Ww cost three months after leaving the rail. We e have recently 


ecomplished that same distance by rail in eighty- -eight hours. I 
one the good fortune to be sain at the commencement of that 


were “indeed in a but it was an and 


a successful T think it. ‘may be ‘said ‘that where we fail, 
is for the want of organization of this hurry. may be said 


may be suid 
= 


that, as a result, this method, many things that we have accom- 


plished could have been better done, to Ww vhich we reply, 


necessities: of the have | almost always been ‘euch, ‘thet, if 


would never have been at all, one therefore, ev even 
; imperfectly doing what might have been better done, if the element ae RG 
“4 of time had not been that of which Ww e had the leant, we have not eae 

benefited the present b but ‘the future. 


It has been urged by many persons as a reason W rhy the student 


should enter early upon his professional career, that education unfit 
+ 


= a man for work if continued after : a certain n period of time, to which | 


we can only, reply ‘that any system of education w which unfits 
work, or leads : a man to despise or or even to look down upon it, 
BS 4 asy ystem which i is | fundamentally wron wrong. Labor is one of the 

gifts 0 of God. The man who is afraid “to dirty his hands has mis-_ 
his” profession, and should be made to feel that he is” out 


sen of his place and mistaken his calling. I had an apt illustration — 

this in my early professional e xperience, when four persons 
selected from prize examination to some 


k requiring ability, ju 


ees,” 
4 
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‘Their ‘expenses paid, but there was 


-—niary reward ; the honor of ‘solving, or being selected to s solve, the Pics 


problem being considered by us all as a sufficient reward. Their 


“intellectual : merit was about equal ; but when it came to the question re. 


dirtying’t their hands, one of the presented himself i in gloves, 


° 
patent: -leather shoes, and declined to put his his s hands into thedirt, As 


ca look b back after. ten years upon the cours e of these men, I find that eon 
‘the one who: was afraid to dirty his hands became disappointed, and 
eft the profession shortly after he entered it, as it was evident that ¥ 


a had mistaken n his vocation. The: other er three oceupy d spinel 


Positions i in the e profession, Hagar 


when they « enter the works ty feel themselves to be the superiors © 
Le i... the workmen, and they are apt to patronize them, which the — 

workmen resent. No one knows better than the workman that 


student directly : from. the technical school, ‘though he has the title, 


is rarely ever an en ineer. He has simply ac uired ‘the a b c ec, and 
is ready to commence to learn to be an engineer. He has to learn 


a hat the workman an is s doing, and why he he does it. The intellectual, — a 


perhaps the social, superiority, the wo workman be willing 


to admit, br but he knows 
can do ‘with. feels 

he is sight. We never cease to admire the skill 
of a good workman. He is a real artist who has earned from 


long experience to seize with the nicety of ex exactness the instant 


of the commencement and end of reactions and changes which 
‘entirely inappreciable any but his educated eye. He has 
from years. of toil, and labor, | and though 1 he might 

not be able 1 to explain them, he can always perform them with 


cision, while the student, if he has learned the “reasons, is not able 


i - either to do the manual work 0 or to 0 distinguish betw een the different 


of a process. Any young man fresh from the s schools who 
looks down | on the working- man has a totally ‘false idea of his own 
the working-man’s place. The two occupy a totally | different: 

tion. “The student can learn, and learn: ‘Tapidly, all ‘that the 

wor as man knows, and when this has been done, no one | is more ready oo 

‘the workmen. themselves | to his s superiority, and 

it a e feet: of the very man but a short time before they 
looked down ‘upon as an ‘inferior. It is therefore a serious mistake ee 


young men who wish to study t to 0 place such an antagonism be- 


themselves and their teachers for the beings as to prevent 
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TECHNICAL 


: their acquiring ‘the information by an unnecessary | barrier 


There is one thing which it seems to me desirable that 

‘should introduce into our instruction, and that is the economics 

ff the profession. ‘Tt has b been 1 my own habit ever since T first co com- ban 


menced to teach: to ‘consider the cost of a process as s the subject about 
which the most detail should be given, and to which the greater 
of the instruction should be dove have therefore made 

this the framework of my instruction, and have considered the theory a 

- the process as the means of iacnetting why the cost should be | 


in certain cases greater or less. it has been my habit to define -me- ; 


tallurgy as the art t of making out of ores and to ‘announce. 


at ‘the very outset. of the course, that. an ore was a material suffi- 


and rich to allow of the metal extracted from it 


at once that its upon its worth more is 

: spent wpe it, and that if it is omy worth what it costs to get it, 

i is no , profit in working it. By introducing at every step the 
cost of that ‘part | of the ‘process | in labor, materials, tools, ‘wear and 


tear, interest on capital, ‘ete., and by familiarizing themn with 
of schedules for keeping tally, and account: books for keeping tl the 


-— ennts, they become thoroughly : fi umiliarized with th the idea that a pro- 
cess is good. or. bad according as the balance is on the right or wrong 
he side of he ledger, no matter how tempting | it may look on = 
They thus learn that an engineer who neglects to know how-and 


when he is gaining or losing money is to be. blamed. I Tn order 


still farther keep the commercial bearing before them, as welll as 
theoretical, and to teach them how to. distinguish 


“which is given them in a corn 
xecute in both a theoretical 


ving ng the theoretical r reasons its 


in detail not t only of the con- 


is av rery 1 rare thing ‘that such a project worked out by can 


be executed, but this is not the design. object i is ‘to keep them 
= in ever stage with the fe act that 1 no work can be done, no 
ne time or labor employ ed, and no material used, without involving 


capital the interest “upon it, wear and tear: of machinery and 


; 
= 
represents labor and the value of the material used to get It, 
al 
— 
graduate to execute a project 
commereial sense, and which thi 4 
adoption, and estimates giving the « ; 


of their profession not as a mere matter of alone, “bat as 
the combination of ee and practice, which requires the | sci- moral 


of both, which | can only t had in men 


have proved themselves to be worth a salary as they enter, have 


=. In this age every man an expects and is expected t to make money. 


wee Every yo young man commencing has always in view a a fortune, more 
less large, in a time more or less short. he first ques- 
tion of the father when he chooses an employment : for his son, or 
oa _ his son selects one for himself, is, Will this or that profession enable Bet ‘iz 


him to become a rich man? "No man expec ots: to be one of the thou- 


sands of the unsuccessful, yet there are times in life, and thew are aa 


when losses are inevitable, and by making 


these losses an object of thought, and keeping them in the minds. of i 


young teaching them m that certain processes and principles, 

placed in practice under certain, conditions, m must inevitably bring 
about a loss w hen under different ; conditions they 1 might 


familiarizing men with idea of loss. If the engineer 


isn not ‘much ‘profit we can but 


little loss, we shall get rid to some extent of this idea of gain, and 


a add an impediment to the idea being receiv ed that ‘the generality of 


ears mankind can make money by other means ‘than by working : for it, 


‘The e graduate must also the ] profession thoroughly 
that he is not an ¢ engineer, though he may have the title, but that 
has in his education the means of becoming on one. 


Above all things his education should teach the young engineer 
that honesty is ‘not only the best policy, but an absolutely indis- 
pensable- criterion to success. Every young man gains 

= more or less at the expense of his employer. r. What i is produced , 


is in his charge. I It represents in a great many cases, besides the 


capital engaged in it, the wear and ‘tear of human life. If he i ‘is a . 
steietly honest with himself he will understand that upon hisen- =f 
are based the happiness and i in some cases 


es of his employ 


vers, lt ‘requires in in 
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a great many cases more 


an or dinary courage to say he does not know the answer to a ques- 


but will study not = to when he should 
ak 


the 


practice t to > solve a a dificult problem 0 on nthe s spur of the moment. “the 


5 ‘that he shall take that ‘time, but tai’ in the case of the student — 
_ the same interests are ‘not involved in so great a degree, they are in- we 


a less, and 1 the rul rule i in a great m many cases is not 1 made to apply, | but 


the young men are asked and “expec answer questions at onee 


w hich ean only | be answered. conscientious! ¥ after a more or less long 


Every man who is an an earnest makes mistakes. The 
ae, who makes no n mistakes i is free from them because he does no work, 
; me The y wise engineer will alway ays s endeavor | to find out what these mis- 
a ‘takes: are, and correct them before they wen done any harm hee 
There can be no doubt that theory and practice should 
4 rand i in hand. It seems to me, judging from my own experience, . 
and that of a large number of engineers, both i in this country and — 


wi ith ence Tam familiar, that the ctical 


devel 


or machine is, familiar with it in ‘all its de- 


then when the theoretical knowledge and the pow er to think 


correctly has been acquired, the practical course should commence. 
not understand by this practical course that the student should 


ee undertake, o or should be expected to undertake, the work of a full 


shift. Very fi few ‘students } have the physique to d do it but they 
a turn, or a part: of a turn, a. a. phase, or a part of a phase, of an 
or process, that with three or two, or ‘perhaps no hours 
at all of | manual labor a a day, ‘they may i in a time more or Tess short 


pene plished 
watching the ly and them discuss, ‘and learning 
tos mms what is er from what i is-useless i in their conversation. — 


and engineers to think that, because a man has a diploma, he 
be an encyclopedia, and the anomaly of the thing is, 
| is demanded only of young men just entering 
- 
He 
— 
: 
follow the theory, that while the theory is being: acquired, the 
‘ied dent should see, as far as possible, the processes or machin —— 
| are being described, and the theory of which he is learnir cs — 
— 
q 
q 
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ae More is often learned in this way by observation 1 than by ac 
work, a and though there is no doubt a great influence to be ‘gained 


him by ‘the muscular power of doing all that the wor 
does, and in setting g him right when he exerts: thet) er to bad 


e acquisition of ofa a correct which is 
‘education. Theory, without ‘this ear 
eye e, and | perhaps hand practice, except in in cases of real genius, can 
_ never be expected to produce good results, and | practice without . 
“theory is very much like endeavoring: to do good work with poor 
tools. | An artist can do it, and | none but a an artist can, but the w world 
at large eanno} 


t depend up upon artists, for ge genius is: is apt to be er i 
and unpraetical, and while it it is undoubtedly | that the larger 


ecute the very intricate and elaborate — ‘ 


ur best engineering and metallurgical works have very 


little idea of of the process which their is 


ae of the workmen who e 


taken y years learn by routine what an educated man in will, acquire 


yes 
in a a short time. | vid No one knows, better than a man of education that 
} he cannot ¢t always believe what he s sees 


s. Heh: has Jearned it in phys- a 


ies, from 1 the phenomena of persistent vision, no one knows 
| better than he does that he must learn to distinguish between what | 7 


really is and what he thinks he sees, while an man 


to be in some e of the large, works of France, and which aj ap- 


plies only to those w works where “there are a large number of engi- 
: neers associated together. _ A At these works : a ‘council of all the engi- 
“neers of the establishment under the dent, Mr. 


‘presi . Krupp, is 

at stated times. problems to to be worked out are e there 


and t the e executive officers for ‘their solution appointed. 
te the y younger members of { 
j 
an th 


mes requires ‘experi- 


a 
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j. works, and the experiments are mad 
vision of those whose business it is to carry them out, but with the 
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active e co- -operation of all engineers of the works. is 
wonderful that with su such a a technical school as. this, e established 


‘the works, the works themselves and their proprietors have achieved 


a reputation. consider this. establishment a a ‘permanent: and 
irrefutable | argument against the opposition of owners of works a 
fore to allow young men to take practical courses in their works, 
cee have besides in our own midst another answer to it, which i isthe — 


general of the Bessemer s steel works of this I am 
at but | for this wise policy t the American “Bessemer 
plant could n never have in increased its s product to such an extraordinary 


extent. I can ‘understand perfectly that owners of works should 
object, and I should | object as well as they, t to young men standing. 
idle round the works, often i in ‘the way of the workmen, asking ques- 
tions that cannot be answered, or that. would 1 require long stu dy to 


answ er, wi with n no intention of maltins any use of it except to » perhaps 
re tail the information at this not the case we 


rae One of the objects of this discussion is to ascertain whether in the 


_minds of finyetnn a | practical ¢ course before or after graduation i is desir- 


3 but ¢ carried o on in such a 


that the shall and required to show some 
fruits of their study, instead of being allowed to go a around it in the Oae 
at works at their will, and ply the engineers or r workmen w ith questions. aie: 
Such a course as this could be carried on with no trouble to 
sd fi the works under the supervision of the engineers, and I can readily — fa 
-— goneeive r might become a source of real pleasure to the engineers in i ee 
charge, and of profit to the works, for no student 1 not anxious to learn ee . 
are would ever think of undergoing st such | fatigue and labor as as would be = 
ig “necessary to gain the inform ation sought. The e1 engineer in — 
as be surrounded by young men eager to learn, and ‘ready to at- ‘s 


tempt the solution of a any problem presented. | The - only i inconvenien 


can conceive would be that the engineers i in charge of the e young 
would be obliged to be extra-cautious in advancing theories o or in mak- 
ing statements. It is certain that such a system, ifs adopted, would y very 
goon train a class of engineers which are not now to be had, except _ 
oy some few rare instances, like that of our honored President, 
~ by practice, has become so familiar with his profession as to ‘feel in a 


own body when was wrong, or to be wrong. 
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am quite certain that if the managers of works can shai brought to see 
= = much for their interest it is to have educated young men, eager — 
to learn, around their works, w we should soon have upon the stage a 
ft of engineers who would, by careful study of theory and prac 
tice, in the course of a short time suggest such changes as would a“ 
_ only diminish the cost of production, , but increase the product, — If 


were made the for high attainments in the tech- 


. ‘Tt. Ww ould not be : a great 1 many wee before the reflex action of suc “7 
study w would be be by the | manuf: acturers themselves. here 
a groping more or less in the dark fo for such a a | sy ystem in literature, 
and toa very limited extent in science, in some of our r colleges; 
‘it fails of any great influence because as yet it is aimless, bey ond the 


ome 
years success, but without much financial support. Some 


few able young n men of wealthy parents have followed it under my > 
direction most successfully, but no system can be regarded as a real S 
benefit v where ‘the application 0 of it is based o on the accident of wealth. — 


We need endowe ed positions like the fellowships i in the English 


universities, which will allow the student who has won the position 

to pursue, either at home or abroad, a system of post-graduate study 

te of those branches which the cireumstances of the case has made 4 

specialties certain countries, or to undertake under con 
— direction, investigations which require time, and which could not 


be undertaken ‘except under some. such conditions. There 


are! multitudes of such investigations in the profession which are wait- 


ing 


manufa 
In support of t the proposition I< can point n not only to 


the Englisl 


= 


tm 
tT 
— 
university fellowship, we should soon have young men 
studying in the works at home and abroad, all those intricate problems 
— 
— 
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— 
— 
a 
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but also to what the Swedish iron comptoir has done for 
2 Peis ee metallurgical science, not only for Sweden but for the world. It ee Gg 7 
doubtful whether but for this institution the Bessemer and 


but the in intelligent fore- 


here 
endowment 


ace ort 
fellowship ) system, and it would not be very long under: this 


erice | ve before we sl should cease to hear of what | cannot, be 


1m 
nin Engineers. 


on only y difference of so far in as I 


‘stand it, is as to when that practical education should best tained. fe 
I ial wei we are all governed in our judgments by personal experi- 
ence, and it is, perhaps, for this reason that I have a strong predi- 
lection for placing the practical education before the thoroughly sci- 


Vill 


entific that, first of all, general cu are is 


far as metallurgical -engineering is 


technical education, 1 I cannot judge for the other branches 5 


the profession; I only speak of that of which I have some knowl-_ 
3 edge, and i in which have obtained some I ‘spent some 
; four o1 or r five years in n practi 


i 


was seeking to. investi 
ome points qui 


Vv 


around me were possessed of of ability. 
devolved ‘upon me me to assume responsibilities, 


‘ideas had first t been moulded 


“cannot be expected to work a full. branch of 
would bev wrong for him to try to — exert him-— 


4 
— 
tlemen who have preceded me, there has been a striking unanimity 
 @ _of opinion as to the necessity of a good general culture, as well as a ey is A 
< 
gonecerned aa 
= 
daboratory Tora technical course, and the practical Knowledge thereDy 
acquired gave ef other students. I knew | 
what it was tk gate, and it seemed to me 
ma i in agree with Prof. Egleston, that a boy cannot be expected to work ae _ 
| 


% self to. the fall extent of his physical powers, his mind w 


‘a state to investigate the theory of what he had been 
But there is one point which we seem to be overlooking. Where 
‘ia the student to find these ‘practical schools, whether they come 


before ‘or after the technical schools? — I freely confess that, as ‘Wd 


rule, proprietor of uf acturing establishments s do not | like 


1 bod 
have students i in thei eir Wo orks. gre While I believe this to be a mistake — ae 
in other branch ies, I know it is a mistake so far as Bessemer works 
concerned. ‘Tf the plan suggested ¢ during the first discussion of 


is subject i is to be c carried ‘out, that is, if the students are placed i in mae 


charge. of a competent teacher, who i is ‘responsible to the manager <i 
the w orks, the establishment \ will be benefited. Owners will, I think, 
goon begin > realize this, and thus schools will be furnished. 
hold that, as the student. iil report to his teacher what he sees dons 
hears, coming to him for explanation; and that, as the teacher re- 


—— to the manager, the . works will have just that many more over i 
seers. t he workmen will realize this, and so fewer r departures fr from 


¢ desired will occur, ‘The teacher will, fully understand 


to his pupils, as “ill as ithe details of Ww orks. While worl k- 


: ing with the men, , students v will observe all that occurs, and will ask 
and answer questions, and, while they act asa kind of moral check = 
ont the : men, the men will be induced to think, and as soon as a man 


gets to he is started in the right direction. Then, o on 
other hand, while the student is how to use his own 
Co oe a he also learns how much one pair of hands can do, thus laying one 
of the strongest foundations.of success as a manager, viz., an accu- 
knowledge of how much to expect: f from labor; and his own 


| physical man wi will be e developed f far better than by | boating or other 

this practical study i is left until after the young man finishes 

r his. ‘parents — 


— ill be willing i in most cases that further time e shall be : spent on his a : 
education . The be, “Qh, the practice will come.” So 


it-will, but at ; whose e3 expense? x And it will not come in time to guide : 


extent brought about by it d 
thereby creating an atmosphere of f und ability 


from old practices. This to a ; 


4 


— ould notbe 
- Bee 
— | 
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— 
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‘to et out t of the old ru ruts. They are men who possess, | beside : a gen- 


er ral | knowledge 0 of f metallurgy, a thorough knowledge of of the — 


branch ; ; and ‘they. also. have around them intelligent w vorkmen. 


I will cite the case of one Bessemer works, the one that is now 
turning out the largest product in the world. — Their man 
of the Renss elaer Institute. Before: as 


of of some ‘years duration at the Troy Stecl Weeks, 


After this experience | he entered upon the management of the works © 


with) which he i is now connected, and his career has been singularly — 


a I doubt if this pana would have | been reached if he 
taken a department even, of the management, immediately 


leaving the scientific school, : as graduaies have 


to the importance both the and the theoretical 


; ventures to practice, we all seem to agree. mt as xd 


SIDENT I it a considerable privilege that the first 
time the honor of addr ssing the members of this Institute, 
subject should be Education, Fo or many years it has seemed 


“me that the future of all the industrial arts is conditioned upon the 
careful and philosophical unfolding of a system of technical educa. 
_ tion. _ What little I may contribute to this discussion, which has beer 
80 ,ably maintained, shall be to this precise point. And perhaps it — 
_ will be useful to relate as briefly as possible, the results of an eight 
_ years ’ experiment in technical education in the city of W sta ; 


Massachusetts. In this school the different ideas which have been | 


broached d during this have been subjected to a a practical test, 


> - 


irit t of 1is 


ie somewhat natural that a aca technology should be es- 
in a the county of Worcester. More than two | hundred 
x years ago 1 the first school of this : sort in England was founded by the < 
Marquis of old We oreester. The population « of its modern namesake 


is on one-half of one per cent. of the population of ‘the United States, 
while one per cent. of all inventions made in n the United States i is 
accredited to citizens of this Ye 


It is an act also, that a citizen of 


— 
ae 
5 
= = 
fa 
4 


sixteen, upon a course of study which shall give thema good educa-_ 


ism nade ‘in We 


‘upon the of varied arts ‘industries, 


renders technology, its broader and ‘its narrower import a subject 


of great in interest to her. citizens. 


Eight y years ago I began to study this subject an and to ‘incorporate 


ng for boys who are to be een eee 
eers. In organ organizing this school we e had little light to steer by. 
All | experiments hitherto made i in this at to ‘combine 


Free Institute v was s founded by J ohn Boynton, of Templeton, 

tinsmith, , who desired that apprentices i in the: mechanic arts should. 


have a more intelligent preparation | for their business. This 


dowment was largely | inereased by Stephen Salisbury , of Worcester, 


a Harvard alumnus, who desired that theory and practice » should go fe 
hand in hand Ichabod Washburn, founder of the Washburn 
Moen “Manufacturin ing Company, who merged in this scheme a 
cherished plan of his own for the education of mechanics’ appren- Be 
tices. Citizens of Worcester contributed money for the buildings and - 
a the State made a grant of $50,000. | The: whole amount of the p 


$600, 000; the income +$25,0 000. he school | is” 


setts, ‘open to all Il qualified applicants, 
‘The theory of the Institute i is that boys who have e the best train- 
ing afforded | by.o our ¢ common schools may enter, not y younger than 


based upon n the mathematics, modern 1 languages, and | phy sical 
- sciences, and such a knowledge of some form of handicraft or indus- 
- trial art as will enable them to earn a livelihood immediately after 


graduating. T The conditions of admission are fixed by the actual re- 


sults of common school | instruction rather t than v upon what ought to a 


or instance, we find few boys wl vho o really under- 


stand algebra wel enough to use it as ‘an instrument of research, 
have been “ “through as 


such 
vision is is possit » required to show the sig nifi- 


possible value of | t, and how its value is affected by | 4 


changes i in the other term. We find that the sure and safe 


— 


least no earlier reference to its use reester’s 
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alg ra. from. the “knowledge: of arith-- 


tic reogra shy, history, English g rammar take for 


‘ranted examination. The course of stu all students 
_ then proceeds, for semliea weeks in a year, for three years, in math- — 


ematics, through geometry, g , general and descriptive geometry, and the 
calculus, and with 1 the course in and me- 


s in are given, the course 


in includes mineralogy. So much is taught 


‘to every student in a three y years’ course. 


Now ten hours a week, | and eight hours a day for the month o a 


civ il engineer, a chemist, or 2 ad designer in the workshop, field, 
‘the the laboratory 01 or the drawing-room. But since the last named forms — 


of practice do not differ essentially fi from t 

rill confine my remarks to the first. 

The’ ashburn machine shop, part of f the isa thorough! 
equipped manufacturing establishment. Boys w ho have had no me- 


chanical enter it in Febru and spend most time 


he s same work elsew here, I 


inlaiiiens Ifa te turns a a wooden ‘rod it must Same part of so some 
structure 2, and i > 


good enough. iron are joined, 


“the resulting piece must be subjected to the absolute test. of facouraey 
= our, plan from that of admirable at 
a cow and St. Petersburg, where separate attention is paid to con- 
struction; but for Aumnions boys I am sure there is good reason for 
s to adhere, for the present at least, to > the synthetic 1 method. ol was 
one to get access to these | Russian schools i in 1868, when anneed 
of their in interest- 


Hence the methods are 


pak 


Ju ily, each student practices according as he is to be a mechanic, a 


= 
With this 16 @ course of Iree-hand drawing, mechanical draw- 
4 
year longer than the others, for absolute are 
a 
— 
fairly and simultaneously under experiment. 
Students must be taught by the most expert mecharvics, 


use » the best possible machinery. Nothing is too o good for 


_ 4, Students must not expect nor receive any immediate pecuniary peer 
for their work. > is impossible that the best men shall be 


employed as the best machit hinery made ar and used, all sub- 


business | conditions, and a large number of apprentices 


taught in in small divisions, with any ot other er return to the student than i, mm 
the ‘advantage of le learning. nae 


5. Since | instruction mn and not construction is ; the main 1 motive, e each — 
inet is advanced in the grade and quality y of his work as fast as 7 
The shop i is thoroughly equipped with tools: and machinery fo 


working wood and iron. The apprentices, that is, those who enter 


in ebruary, work wholly in the wood-room during shop hours, 
and have training in drawing ten hours a week. From the 
ning of the junior year the stadentn practice in the iron-room, learn 

_ the management of the engine, and make working drawings of ma-_ 


chines | for use i in the shop. W e often receive at the | beginning of 


ore 


ve 


junior years_ young me men wh« ho. "have already worked i machine- 
sho one, two, and even six years. These students are always nu-— — 


"merous enough t to enable t us to ¢ compare re the relative. advantage 
student « of preliminary shop practice. 

‘The shop is under the direction of a : a su uperintendent, a graduate « of ee 
the Chandler school, with six years of of shop practice behind it, and two o- / 


foremen, one in w oe Ww ork and o one in iron. . The force of j journey- — Bes. 


six to twent ording to the condition of busi- 
inists’ tools are manufactured, Vig. 


ness. Certait standard 1 mac 


An engine lathe (deser ribe Pro f. Thurston in Johnson’s 
pedia, vol. 2 , Art. Lathe), a a speed la lathe and an emery grinder. 
make a draughtsman’ stand sets is of models used in teach- 

ing | ‘draw ing. TI hese we have brought here to the Exhibition and 
offer for examination in Machinery Hall, in order that you may see 
this Institute is ‘not school with a attachment. | 


ea wish to find out in this most desirable and satisfying way, whether we | 
are really giving our students the best models of workmanship, and 2 
illustrating the best American practice. I may y also ‘say here that = 
the whole scheme and plan of the Free Institute are on ‘exhibition 
= in the east gallery of the Main Raiidinies and the valuable examina- 


4 
tion and criticism of th the members of these Institutes of ‘Engineers 


+ 


To return a moment. to the s e shop. be stated that i in addi- » 
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EDUCATION. 


tion to standard ‘manufactures, contract work i is s done, as 


rariety to the y work. Some of the more palpable difficulties in in the 
business “management of ‘the shop are met | by considering that the | 

whole plant i is a gift and free from taxation ; ; that the early work a 

beginners does not involve : a great w aste of stock, and that, al- 


though students enjoy the advantag age doing all kinds of work 
which are done in the shop, whatever is actually sold must satisfy a a 
_ rigid standard of excellence. yf I suppose we sell about $18,000 worth — 
annually, ‘The profit on these sales together with of 
‘the endowment of 000, enables to meet all e 


to the use of the file. learns to make neat joints, 


but they are > parts of a box or ofa model. ~ He learns to file, but the 


ee. There is a certain proper and logical order | of parts in the training mg 


: Bi: of a mechanic, and this is not lost sight of. In short, the graduate _ mee 


our school, with ‘the practice I have ‘outlined, tobe 


able to hold his own in open competition with the apprentice who. 


worked, under ordinary circumstances apprenticeships three 
full years ; experience so far confirms | this view. Here, ‘as always 


when speaking of results , I desire to speak great diffidence. 
“The results are those of six. classes and eight. years. They a are alluded 
toas grounds of our willingness 1 to proceed with further ‘experiments 


‘a Mr. President, I have gone on in this rambling way talking of | 
our work, and I fear the s story is wearisome, | [Cries 0 of, “Go on.”] It a 


34 . a seems to me that there are three | elements i in all sound technological 


training,—handicraft, technical | training, and culture. There has 
been a surprising and gratifying unanimity of o opinion on this p point 


among the gentlemen who have spoken. The only question is how 


ject of technological : al schools ? It is to produce the 


‘material for skilled se shool can 


_ piece he files 3 must fit into its place: in ‘the machine. So we e try to” es a 
construction direct, and to temper and strengthen instruction. 


it 
erection of hydraulic elevators, ete., W with the intent to. give increased 


ig 
: 
al 
by the number of students who work in it, the per capita is about 
_ Now, I hope I haye sufficiently emphasized the point that every= 
thing a boy makes in our shop is done 
4% 


the skill. and good judgment \ which come alone experi 


Another question with which school little to i is s whether 


a youth shall be a a superintendent or not. 4 take it that the Al- E ee | 


mighty makes s superintendents. The pr precise kind of talent which 


“enter into their characters is strictly an endowment. 


discussion s some e held that the order should be handi- 


all these eandwiching methods. we “cannot ‘hold our 


young men in training till twenty: -five They will go at twenty-one 


or twenty -two. “! The period o of f sharp 2 acquisitiveness, the most preciou 1s. 


practice, culture will suffer, _Bither part will be, as it 


a 


hour.” Hence it seems to m me "that all possible ‘culture should 
secured before a student as his technological course, and that it 


aad should be looked to ever after. It must not be forgotten that cul- 
ture is a result, or a growth. All we can do is to prepare the | 


school training a man; for I take it ye are not now pr 


=) ad 
oe. ing merely of the cultivation of the esthetic part rt of | man, but of that 


discipline o of the > judgment, awakening o of the imagination, sharpen- 
ing of “perception, repression of conceit, and ele ition of motive, 


which constitute a ‘serviceable and efficient man of refined taste > and 


unquestionable integrity and courage, 
4 
Let us secure as large a as possible in general 


edge before the beginning of the technical course, and not lose sight 


; cee the bearing and relations of all knowledge during this course, 


ut let us. blesd technics and handicraft j in the technological | course. 


drift. of this, ‘discussion has. been unmistakably towards: the 


mation ‘that the technologist o of the fature is to be the educated 
‘Tt is to the man whose own hands « can execute, need 
“be, the behests of his brain, , that the g great engineering \ works. of the 
fature are to be. intrusted. Engineering, so happily defined by the 
retiring: President as the ai arts of "production and construction,” in: 
eluding mechanical, civil, , mining and chemi al branches, m more and 
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to usurp that period to the exclusion of the others, that wi e the 
— ; 
— 
| 

— 
— 


upon a. common base. We are coming to think th that, ‘if a man is 


“more ‘condenses into Indeed, all branche 
Be to react upon | mechanies, forming compounds like different : acids” 


< 
- be: a civil engineer, he had better begin by being « a ‘mechanic, I If he 2 


cane ae bo be a mining « engineer, he had better begin by being a mechanic. 


he is to be a chemical engineer, he begin by being a 


"mechanic. This is t true, at least, of all study of applied science, 


. N ow, as to the amount of preliminary culture, it is ‘desirable that 
least, what is included in fitting for « college should be secured. 


do not think graduates of college in general will be drawn to tech-— fee 
nical pursuits The whole drift of the college is averse to. them. 


Few boys are “powerfully polarized the ‘sons of ‘he honored 
member who spoke | last evening. What might be very for Mr. 
Sellers would be very ¢ di other shor 
it seems to be the | best available for the a average to fit” 

him for college, then ‘send him through a technical course in while i 
handicraft shall find a a place; then let him e enter 8 some ee ae 


g light upon some is of this gba 
takes pains to “read ‘the examination ‘papers, and 


a = returns on a them i in ‘the Exhibition, will see that the standard of 


aration for a: an active ‘life. ‘Tf our graduates: “suffer in consequence 


ofa any lack in the essentials of an engineer’s training, the fact has 
cnowle dge. « exhibit in the east gallery 


esigned to show Institute is not a shop with a 


Cae Then we offer a degree whi ch s ag recognize pr usiaseam success, to 


graduate who i in actual life be: 
the | blending o of school we secure 


of. social regard, which i is a matter of great importance. There is ee at 


“no chance > for t the scholar to discriminate against the workman, ‘nor = 


for the reverse There | “never ‘been any caste ‘feeling in the 
2 
only | electives are courses: rather than studies. A boy 
elect his | course, | but “cannot: elect his studies. We deem it to be 


2 scholarship i is not suffered t to fall. 4 It is no part 0 of our plan | that the — i 

workshop instruction shall invade the province of intellectual prep- 


seeee This is a short way of saying that he has hada mark of at least ee 
60 at each semi-annual examination, and has completed the course. 
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wholly for the youth’ s advantage that men who have experience ad 


should devise the m means and ‘method of his 


rather than these should be ‘remanded to ow wn unenlightened 


the graduates have done will be. seen by examining | the 
eatalogue. Some teach, some become draughtsmen ; many become 
-journeymen. The chief peril they encounter lies in the temptation 
to devote themselves to earning the immediate dollar rather than the oi 
j ~ remoter fortune. Many a a good mi man has been drawn into t the office as 
‘draughtsman, from the bench, w where a true conception of his o own 


highest would have 

in “the 

clean hands a pure ; but success in becoming 


dents and foremen cannot be insured. Many a youth errs greatly 


aa in fixing his e is eye es upon this as the only success, forgetting that it is 


what a man but how he his w that is the of 


3 It seems to me that this question of technical education i is s of — : 
- ciently serious import to warrant the attention given to 
of of engineers. Educators will read and ponder your 


* and suggestions \ s with extraordinary interest ; ; one ¢ of them, at least, st, é 
gratitude, for it is a matter no ordinary ‘moment to take into’ 


s hands an intelligent, enthusiastic and to so direct as to 
THe CHATRMAN : : We have but a little time before we must 
journ, and you will regret with me that the discussion which has 


become m more and more interesting, will have to close so soon, 
ar . Out of a number of gentlemen who agreed to take part in our pr pro- 


9 some were absent last night, or their names" would have 
called ; and some are still absent. Several have furnished in 


writing tl the ‘remarks: which they would have made , and I I earnestly 


that those gentlemen who are obliged to leave to-day, before 
2 not they get opportunity to speak, will take the same course. It is t the : 
intention of the joint: committee to publish these proceedings. 
Every gentleman who takes a part i in this discussion will have the 
opportunity to revise his remarks before final: publication. ‘T hose 
: for any reason do not speak, are are requested to send to = 
ee Holley, the secretary of the committee, their \ views written out for ue 4 
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PL Member of the nstitute of Mi ining En 

CrarrMan : Having been asked to discuss this subject 1 with 


reference to ré rilway engineering, I shall assume it to be granted that 
oa thorough technical culture and training are necessary in all depart 


~ ments of this branch of industry, and I shall consider the question— 


how and when can such be best imparted? 


Technical education implies i in its fullest sense a thorough knowl- 


is 


laving a instead ofa an affinity, whereas, 
AG :- fact: ‘the practice of the railways is but the higher development ae 
the school, ,—the utilization of the e principles taught i in 1 the school 
aA that the want of harmony between them is more imaginary y than — 
re eal. _ Railway work has such a broad and. comprehensive meaning 
that: it includes in its detail more or less of all the distinctive depart- 


- ments of en engineering ; also, general science, » law, finance, and not 


= a knowledge of the condition of the people. — Itisa recognized 


fact, that the men who have the best. understanding of all these, 


the nerve and abili sful ‘railway 

Managers. 


= 


‘error in and g give ve general dir 
IT need not tell you that this knowledge of details, and ability to a 
execute, can only be a acquire by practice ; it cannot possibly be 


Our limited time of ten minutes will not permit us go into the 


details of all the ‘departments of railway work, yet from a few | ex- i ae 


~ planations it will be readily seen that some branches of the necessary = 


education can be more easily” ‘imparted i in the school than others— 


are - from the fact ‘that it is within their ‘Scope | to combine the theor 

ae the practice—such as chemical analysis, testing the strength ‘of small | 
cee materials, , ete. But when we come to the erection of great structures, — 
preparing | the executing engineering works, and con-— 
ve ducting their operations, we pass away beyond the scope and ability 
of any school to” furnish the means for such exper ience as the engi- “ 
neer must have. Nor matter how: well he may be versed in theory, 


his faculties must be so well trained by the discipline of experience 
that i in an —- cy he can intelligently _ calmly command him- 
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dangers to life and property, railway managers feel ‘their responsi- 


oN 


ors, No matter how well the be 
something often occurs entirely unex xpected, 


them i in review comparison with lines. 

construction one can acquire in theory but a smal] part 


the knowledge which i is necessary for ‘successful practice. Timber 
and other material is not usually found the same as described 
books yet the best effect must be produced which the cireumstances 
allow. _ The faculties must be so educated by long familiarity that 
one can take i in the situation a at once, and decide 1 upon th the fitness a 


his material by intuition as it w ere, and not be obliged to o spend days 
a to test every unimportant piece of his structure. Panne ve +A 
n public wor re frec I n 
I bli ks , the fre uent want of hon or, 01 the art of ver 
sons connected therewith, increases the difficulties of construction to 
extent, requiring much experience to of 


ow ere even n treated i in books—the solution of which. io 
. volves principles of construction, but those of honor and ‘Teputation, — 
requiring ‘the engineer to act as an impartial J judge between parties. 
Ts it to be be expected | that ; men will be put it in charge of “such, works 
without ex experience i in such matters? Inr railway operations: espe- 
- cially, those who conduct them must have experience—must 


trained and d disciplined in work are they are. 


are | liable to occur any moment. In view of ‘all these ‘eonstant 


See: bility, and they do 1 not call men to fill such places until they have 
af been tried and tested, in the progressive school of experience and — 
practice, and found not wanting, 


et Besides knowing the principles from a study of theory, - it is neces- 


ae sary: to educate the faculties, so that impressions s will be distinctly _ is 
‘seen a and properly comprehended. ‘There must be such broadness 
view that superficial conclusions may be avoided. _ One must have 


“training as will correct the ‘ordinary a aberrations | unskilled 


sight the touch must have the ear must be 


il 
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This ca can be by ‘practios 


re “thee theoeeti al education, and con- 


versant with the principles of f science, t they will e called to ‘0 places 
of responsibility. Such 1 men are only. partially educated. 
Ons many ny railways: they have a system of promotion, advancing 


- men as they acquire experience to higher positions, but, in every in- 
stance, to ‘manage ‘departments with success, the man must have a 
also technical education, and if he has not acquired it the 
nities situation, the railway company will be taxed to pay for it. ie 
Take the car builder, for instance. If | he does not know how to 


construct his « cars, with the least a amount of the 


‘cars. ry he | 


the master “Ith he has 1 not his motive 


its highest standard, » the | company for the want of his 


engineer has not the most judicious and the 
iy: line, the company pays for his want of. education i n the 
cost of operating their road. I It does not matter what officer it ff : 


be, if. he « does not ‘recognize and follow o out correct principles, some 
one must pay for his w vant of f education. "Principles: of science are 


not invented ; ; they exist in conformity with w unchangeable laws, and — pie s 


are not subject to the: dictation of a any man, how ever r high i in author- 


; ity. It is true that art has preceded s science in. call cases, | but its de- 

velopment i is in the ratio of the knowle edge : and application of 86 ‘ 

s less than half a century since our vast railway sy 7 stem was was v 

urated, and from the constant improvements which are being 


made, no one presumes that it is near perfection, therefore we 


principles pointed out. The long “before 


is 


tre 


st not expect that the science has been fully elucidated, and its ‘ a 
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4 increases the dead weight unnecessarily, the company aa 
‘tion. 
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3 
requires the collection of facts pertaining to all the operations of 
a conducting railways, and arranging and tabulating the results, — 
while a vast amount of information can be obtained, much 
is needed is not even kept by railway companies, and what 


bq 


kept is. s merely approximate, f which correct conclusions, cannot 


drawn. Tf railway « companies, who have the facilities for: col- 


lecting | correct data, 50 as to profit i in n the greatest degree by their ie = 
own experience, fail to to do so, is it just to expect that our r schools, ae 


without facilities, can collect this data, and formulate the ‘results for 

‘railway men One great reason why, theories of railway 

oftentimes pr prove ‘sO futile, i is, that the conclusions were formed sim- 
ply from a mass of error furnished by the railwa ay ‘men. Are the 


school men responsible for this? To educate men who are to con- a 
trol railway affairs, it is ; clearly the province of the schools to fur-_ 


nish th them such a training that the ey may know how t¢ to think ‘upon 
a broad, ‘theoretical basis. The schools must dev of 


thought so that principles | can be recognized, and. a still higher dis-— 
will show how to di discover principles. It is clearly 1 the prov- 
of the railwa ay to teach adaptation and utilization. 


ay he same considerations ¢ are equally true in regard to the subordi- fe 
nate ‘men who form a a part, as it were, , of our, railways. It i is only 


within a few y ears that any any theoretical education w ‘was as considered 


necessary for the ordinary railway ay man, but now that it is employés, 


encouraged to | some extent, have organizations | to assist them- 


selves i ‘in gaining the theoretical knowledge. Railway companies 


3 some extent g give premiums for the ‘most efficient services, and find 


W e ‘must not -underrate the er reat and: noble work « our schools have 
accomplished i in Jiberalizing thought and advancing. civilization, and 


thus indirectly promoting the development of engineering. is 
only important for teachers and students to remember that the grad-— 
but half « educated, and it ‘is equally important. for ‘all 
workers, however high or their pos’ position, to remember that 
half the elements of professional 


Tei is swith great diffidence that I rise 
mere boy, to speak to this audience. _ Those who have preceded 1 me eg iS ' 
anticipated already what T had intended to say. . I must 
leave to all 5 your ttention more to my manner of lookirig into the 


4 , than to anything ne new I n may \y present that i it. ania 
It: seems s tom e that we labor: under difficulties, in the ‘matter of 


those that a are eof finda 


4 

q 

— | 

— 
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POHNICAT, EDUCATION. 


in . We 


danger of we have been the 


id have ever been y educators since schools were. of here 


: a been a a world- wide de attempt for centuries, to substitute the train- 


ing of the intellect for the complete training of the whole individual. 
Let us a moment, consider how many there are of the millions 
that throng the earth, that, | being called upon in the daily a affairs of 
Tife 1 to take action upon any ‘matter, will act from previous intellec- 

tual training. Certain. it is. that their training i in this respect does 
assist many in forming their opinions or in conducting their 
tions, , but this is an item in the great mass of activity. Con- 

—_ the myriads of little deeds, if I may ceall them so, that go to fll. 

_ up the sum of the work of each one of us, and to really make our en an 

lives s what they are. . Does ‘intellectual training furnish the 
spring ing of effort here? Certainly not. Wedo what seems ‘tou us 


_ be best at the moment, a according to the way in which y we are affected 


emotionall y, and not t intellectually. think we may y well ask 


broad question concerning all our usual schooling: Is 


‘Mecessary part t of o1 our ‘education attended to? Tf we do not usually 

ep act from the motives furnished by o our intellectual training, are We 


wise to devote our whole e: energies to the training of of this kind, to the — = 
almost total. neglect: of that part of ourselves from which the res _. 


3 
es of action arise? There w be much said during this 


_ system. Wid I am one of those, too, who are ready to regard the results 


“attained with great general There has ‘been an immense 


and valuable work done, but it seems to me to be a 


greatest consequence and significance that so much has remained 


‘the interesting considerations hinted ati 
ure ure a similar misapplied and defective Each one here knows 
a of many instances in which young men ‘ostensibly prepared for s onl 
_— of practical life in the schools have failed partly or en-— : 
= tirely owing to improper training. Indeed, the general expression 
f opinion here given has been one of distrust of a simply school- 


oa educated young engineer, r. Now what i is the trouble , and wherein do ee 


we find the difficulty ? a4 The trouble i is in seeking t to make one kind &. 


+ training « answer for another, or in exclusively training one setof 
culties when another should be trained. The sans lies in — 
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| 
— ing too closely the theories and methods of the schools in general. — F 
Iti is a well- -established fact, that a technically educated pe person must 
a, possess judgment in the line of his work. _ This has been repeated Gao 


and reiter rated here. W ho supposes tl that he will possess that 
ment if he never has 3 a a chance to exercise ‘it t? If stand over 


“judges of their work. They must be “set by themeelves to 
plans a alone. A Another attribute of a ‘good engineer, if I may y refer 
= him as one 0} of ‘the technical class, and one which I have not a 
ae heard as much as as I wish about, is that of resources. He must bea _ 
man of resources, of invention, of ready expedients. Cana man 
hardly be an engineer at all without this invention? This. thing has 
bee om been incidentally referred to in many of the communications, but I 
wish to emphasize it. - The engineer must be a man ready to act 
rhenever he i is is called w wi within his field, in all emergencies, yand 


liffic 
r difficult 


x 


‘that ‘man will possess 


- trations: indicate i in ay way, , the nature of my ‘theory of the trainin 


, which is this: Consider well what 


Sess, a seek to. “develop them 
not prepare him 


ie a in a 1 great failure. As to how this result is to be reach 
this: At the University of Michigan we he 


alluded to, that is, a disposition to ‘fallow old theor 

of intellectual training. ‘was ‘sumpposed that an engin 
be well developed intellectually i in -certai "Th 


certain studies of ‘the older courses were r a tained and advane 


= others added to what “was a desirable power in 


ractical so called. 


itution, 


wn experience say y that I have been 


in n proportion ¢ as was s able to realize con- 


de 


same is true the whole work of tha’ engineering 
I will add that these conditions were by good 
-room instruction in theory. And as to the manner of combining 


sd have bt but this to 0 say, although much has been 
ne 


— 
— 
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a 
gencies, for ready, reliable action on short 
conditions. Who supposes for a moment 
— 
‘ @ technical man should have 
— characteristics he should pos i 
if he has the basis. If Di 
— 
— 
— 
— 
best. And in my | 
» 
— 
— 
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upon this head; ;I think more are 
As to mathematics, Ww which have been mentioned, we think, this 

school, that there is such a a thing 2 as enough mathematics for ci civ 
engineering students. ‘The conclusion has been reached that there j 
a point where the course in these studies should stop. »._ Perhaps our mt, 


are somewhat different. from those of the gentlemen who 
have preceded me. A certain amount of mathematics well mastered 
is what we desire. limit has” ‘been reached with us for our 


a, I would like to say a few words about the study of drawing. In 


‘struction in should not | be as is 
as till the 


have ‘But shall be told that the others are 
"necessary in the common affairs of life, and must be learned. True; 
‘yet how many educators have considered the relations and — = 
helps which | exist amongst the different methods? The absolute 


‘bread and butter ” drawing is felt and 


it to out, it may be with ‘stick j in n the dirt, 


readily do we all seek this method of expre ssion.. more can 


said about its natural relation to us. . It certainly seems that the 


child should begin drawing soon after learning to 
The | Kindergarieners b begin it really b before this 
which 
4 the gentleman fom W orcester referr ed to. When the en; engineering 
students reach their jouer year Ww ith us, it "happens: that I teach 
ca pen their « eyes to the fact that 


ween “learning a thing well enough a 


7 


| 


‘make a recitation i it, ‘mastering it so they ea can u use it. Some- 


times it it takes the third trial to good at at this point in in 


takes t 
‘their “course, and gene eral 
gt the 


der 


= 


pads tha ke 


|| 
= 
— 
he 
be sure, a more natural mode of expression than writing oreven 
— 
— 
in 
— 
ve 
are long and the parts so simular t 
tnemorizing 18. a hopeless task. They must master the work in o1 
ee 4 oo The test applied at this institution to find out whether ke 
a = s a thing is, can he do it? So far as possible this is 


everywher re ‘out. is is not enough that can cont verse 


done. The 


PX 
man. 


was locating 01 over his | we wor ked 


ept t accumulating. 

. ning the level, had made an error of twenty ais upon his ome . 

ee - work. This he had nicely distributed through his notes, so that it 


not at once his was far away in n the woods of N 


— notes. were not allowed to show their notes to. each 
we ar- 


ived we could get rid of him: think I tried hard to 


“was to: set ‘the rodman_ to watch him. Each kept 2 a separate | 


“teach that man in the e error r of his w ways. ‘Some years ars after, received | 


then a engineer charge of 600 miles of line in 


sota, and he said, “ I owe to you, Mr. Davis, my position, because Se 
t taught me ‘by 3 your severe treatment,” the case referred 
of. integrity. He further said, After I lefty 


West, and went into an engineer’ office as a draughtsman at 


sI have come to 


Mr. SLADE, Member of th the American Institute 
Mining g Engineers, 


Mr Cuareman: If it were certain that all the you 


our technical schools had the natural qualifications necessary 


to be engineers, then the problem, of what the course in such i : 


should consist, would be ‘materially simplified. But when 
member ‘that it at the early age at whieh young men 


— rill say 1s to relate a short anecdote. 
i= cone railroad work from previous surv¢ ae 
nt had been upon the work before 
> | 
— 
— 
| 
— 
— 
— 
— 
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— 
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— 
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i first i liberal wx 
mindss,~ the necessity cof first: imparting a liberal general 


tion is apparent, 80 | 


with, 


more 
se, the later be the more desirable. 
believe further, that ‘not only i is it desirable on account of the 
various types s of mind to be» found in a a body ‘of undeveloped young 


me en, , that education should be general rather than in order 


it w be much better the instruction should be confined 


‘ mainly to the art of the leaving the 
be learned 


A 
the lassen composed of none but qualified to become engineers, 


think it come within | our experience, that 
those engineers, rs who have received: that very elaborate education i in 


Wier 


AS 


of 


out fr the, of all scho 


ee as been remarked \ Ww vith force b 
owers act with greatest vigor the age of 


ze and he argues that on this account both theoretical and practical - 
education shoold be crowded into this period. While it is no doubt 
time the mind is at this age better able to receive scientific edu- 


by it to correct methods of thought, 


‘be doubted whether the “ability to weigh th the value o of 


baa expedients is as | much a a characteristic « of a young as of a more ex- 


perienced mind. It ‘would, therefore, appear t to be e wiser that 
f life i in which the 3 3 best adap ed to re ‘Teceive that 


~~ @ profession for which they have no fitness. 1 therefore agree iim 
— 
some or our schools to e up some Oo 1e V ery t tha 
a a pride themselves upon, yet I believe the effect in the end would _ — 
| 2 most rapid progress in the practice of their profession. The 
| 
| 
| 
— 
= 
q 


entific which is to all its future action, should be de- 
_ voted to the study of science, rather than wasted in the vain attempt a q 


“thus be ready to commence at ‘the bottom, and « on tees ‘foundation — le 
Tay up in ‘intelligence and order, that e: experience Ww which is the capital = 
 ealiben may be asked, why should not the teaching of practice —. 
theory have the same effect in establishing a proper balance as when YE 
“acquired subsequently? To which it may perhaps be answered, that 
ae conditions under which the practical matters are presented are Lr 
piece the two cases widely different. oY _ In the school they are presented 
as problems sol ved, i in actual | practice as 1s problems t to b be solved; and 


. - the f fact of the s solution being at hand i in n the former case gives : a la 


way 


a 


of complete mastery 
modesty w w 


| 


course, up abe study of practice 


workshop, I think it is a question whether the time so 


e spent wastefully. It is indeed highly desirable that the young a 
man while pursuing scientific studies, should be sufficiently familiar 
_ with at least the surface facts of practice to give life and — o a 


to the abstract truths which he is studying. But this acquaintance 


act 
he can acquire afternoon visits young 


h (and ix in these there 2 are multitude. in 
w he acquire » but little more by constant 
ey _ ance in the shop, unless in actual | employ « and with a weight ¢ of ‘respon~ cy 
ity resting ‘upon him. It is only w when the sweat comes out over — ¥ 


aman in those emergencies, when he knows that ut something 1 must be 


done, and. done e quickly, that he begins t to lay up valuable experience. 


Now, it would be impracticable to. provide such employment for 


students: 5 and] I think it may also be : said that i in nine cases out of a 


oe ten, where it could be provided, the young man would never return 
to , because the ties that would bind him 
Ina a wo word, let t the schools give a liberal and scientific ca. 


let the student t give ‘concrete form to to abstract principles as he 
po may from visits to such works a as are h, and by the read- - 
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go on n without. interruption the school 


we SHBEL WELCH , Member of the American Society of 


Mr. Cuarrman: 
take into consideration put a stop the practice of 
ia technical | schools giving the young men who have just g graduated the 


the first part of my: remarks last wight I had this ‘paragraph 


i, 


from a technical sehool is ‘no more 


on at schoo, is a sailor.” same 
better expressed by Mr. Coxe, that a a graduate i is ‘excellent 


raw material to make an engineer of, but is not an engineer. 


ow you confer this title these y: young men graduate, at and what 
the Why, they think that they are engineers, ,and the 


- consequence is that in nine cases out of ten they _ never learn to” ay 


“a Another thing is, that to those that really are entitled to that 


) 


name, the title of civil engineer itself ‘becomes me eaningless, from 


the fact that o one of these boys | ‘that. are ‘called civil eng gineers is put 


a with the 1 man who been i in the, profession or 


a would second I come from an institution that 
that thing, and I wish it could be abolished. Le 
: The chair is it in doubt as to the legitimacy 
on. At present it. the chair decides that i it is ‘not in order. 
‘Tha is a meeting held by the two societies jointly for for 
‘ial purpose. order arrange for it, a joint committee 
has been appointed. The chair i is of opinion: that this meeting 
cannot committee nor “direct ‘it to consider : 


2 
on — 
— 
treable to stop it 1 do not know, but the sooner it 1s stoppec 
ff easier it is stopped. When we have gone on for four or five years — 
this thine. it is verv difficult to aton it. mire. en if it had 


"DISCUSSIONS ON 


own 


the moral effect of the excellent suggestion made in several speeches 
and by Mr. Welch, and by the seconder of his motion, in which I — 
heartily concur. should be glad to see the granting: of 

restricted in accordance with: 1 the s suggestion. 


some gentleman desires to appeal from tl the deci sisic of — 

which will be welcome, as relieving the. chair from responsi- 

oe bility in the matter—this motion is ‘ruled. out of order. 


Gentlemen, i in concluding this most interesting and timely debate, 
permit me to call your ¢ attention to what “may be called its net 


sult, Several things seem to have been se settled byi it, besides th 


Ww 
“Be 
“to raise a high standard. Ww e have settled upon the menindey of prac- 
- tical oe somew here i in the outset of the work of the young en- 
w shall we get both of these things? | We have got to lea mn 


more chan our r fathers, and yet not live longer. As | Prof. T Thompson 


has forcibly shown, the period « of study i is limited by nature. The bie 


necessary | time and efficiency i is not going » to be gained by taking the. 


old curriculum: and shifting from one thing to another, by g giving up — 
the old-fashioned studies and putting ina a little of the new-fashioned _ 

studies. Change in methods, not merely su subjects of instruction, 


help us much. “ie am satisfied that there i is an immense amount: a i. 
put upon boys, s, under the name of mental 
Take the study of Latin and Greek, for instance. ‘Two-thirds 
employed getting the lesson every day is spent 


ae ver of the leaves ofa dictionary—mere mechanical exer 


ight t dishonorable to h have a “ pony,’ ” or trans sabia 
a in the world but a dictionar 


ave 2 to work your elbow 


PY. 


 -versally admitted, th difficulty of 
whether young men are fitted for what they are going into. — Noth. 
ing is more difficult than this. Life is fall of men who have mi 
taken their vocations. One of the best — about 


— 
— 
— 
Some 
— 
— 
— 
to find words, that is all. ‘The 
to ancient languages. We must teach them quicke 
ap 0 al m can be carried even into exact 
ace to be a Similar reform can be 
— 
— 
— 


be, I think, that men 1 natt 


for life. 


have distinct and are engaged i in — scientific experiments 


ative e progres 


took the course in the merkshop of the Institute, is, I to sa 
3 the hardest blow that Mr. Holley’s plan has» yet received fro om ¢ ae ene am 
objector. — The opinion of other instructors on the same point ; would 
be valuable. But ‘it is only’ fair to say that Mr. Holley looks" 


something more than an ordit lary apprenticeship; and so the com- 


parison drawn from experience at Worcester 
It should also be reme h 


is those it Wor and He obok ke 


‘ 


pete 


ne 


course of practice fc 
late for them to change their plans a1 
Now what is the testimony of this del 
of the experiment of preliminary practical training, so 
7 
a _ to great respect. They tell us just what_we want to know. Pro -_ 
, ee fessor Thompson’s testimony as to the rel: s of those wh omy 
| on 
| 
not wholly fair to 
blishment of such 
h,and Ithaca, and 
while Mr. Holley’s scheme can be tried, where it is applicable at 


DISCUSSIONS 


dig 


Tue to a part this dincussion, were received 


refore 0 or ‘during the meetings. ‘They y are appended in in order. 


a 

= a In Sweden all education is free, all the oe being paid by the 
government. Some of the schools, were origi- 


nally founded. by private m means, consequence which | their 


— get their pay partly from. the government and partly from 


the i income of ate donations. According to the different degrees 
pr 


of knowledge required | for admission, ‘the technological schools in 
admission to. ‘the schools of art, the lowest of the three, no 
knowledge is wanted ‘than what is a acquired in the ordinary 
schools. The most prominent of the above named, the School = 
Art in Stockholm, has about 1700 male and 800 pupils. 
Between the of art and the Technological Institute i in 
St tockholm, which is the highest technical school of Sw eden, ‘there 
iba an ‘intermediate kind nd of technical schools, which have more | mod- 
"erate t terms of admission than those the Technological Institute, 
much higher - than ‘those of the schools of 
admission to the Technological Institute, in in which 
i. Mines i is incor orated, the amount of knowledge re uired is as 4 — 


: two ro grades 0 of algebra, t stereometry, 


the abs solutely necessary ‘requirements are very insignificant, as itis 


not important to have more than a a passable of 


ace, 


usually the by far ‘the greatest 
the ‘pupils have passed the hi high schools, ‘and therefore have 


thoroughly good general knowledge.’ The nu number of pupils at 
Technological Institute i is about 270. ‘The « course has been, and i is 


4 
7 

og 
is 
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this to commence from the beginning of next year, 


Pa 
EDUCATION. 


The last year of the course especially, has a tendency, 


teaching being alt altogether i in applying, and the reason for the above-_ 
named decision, , to make the term hereafter four ‘years lo long, is to be ‘i ve 

sought for i in ‘the circumstance ‘that two years: irs have been y 


sufficient for a thorough | knowledge and 


natura 


in app sciences, the natural 
rouths are g going to ‘embrace, “civil, 
and metallurgical, | or how- 
ever, different degrees of k of the natural sciences are 
quired for different branche of ‘engineering, the teaching, 


: 


regard to this, for ll the wh only during the first year, 


ar: 


ag 


int irement for admission 


by those Ww at the 


Technological Instn devoted themselves to mining or metal 


far ar the ‘number of ordinary pupils in the School of 
Mines have ‘therefore finished their preliminary studies at at the Tech-_ 


ape nological Institute, but those also who have passed ‘through lower ee 
cas technical schools, and therefore have not ‘taken such extensive pre- 
liminary studies, are allowed to enjoy the same teaching as extra 


pupils, though they are 1 not allowed to pass ,and 


condition for admission to the School of Mines, that the candidate 
ae : “for at least two months shall have lived at some mines and iron- — 


. — and during this time shall have tried to the best of of his ability ‘on : 
i understand the different p processes and work there going on. ‘For 

this purpose » the time from the end of ‘the term at the’ T technological tha 


Institute (12th of. Tune), and the beginning ai at the School of Mines 
(8th of September), is used ; but nearly every year 1 there are several 


pupils of the School of Mines, who, sesh: have finished their 


‘= 

— 
7 ane aso proper skilfulness in drawing and constructions. 

i, 4 
Be 
to what branch t 1ey intend to devote themselves. 
4 
— 
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at the Technological Institute, have taken during s¢ several fol- 
— situations at mines: and i iron-w orks, an nd not. until they 


is 


with the ries of the ‘different they go to 


From the 8th of September to ‘the Ist of the teaching in 
; ‘mining and metallurgy, chiefly that of i iron, is going on without i a 
terruption, in Stockholm, and even the first practical knowledge in 
mine-surveying ,is “obtained in the rooms of the school itself; but 


¥: - on the Ist of May ‘the pupils start t travelling, and a at first Pass “six 
weeks at some iron-works in company with and under | ‘the s ‘superin- 
 tendence of their teachers. ‘There they have to blow- -in a blast- 
furnace only sixteen feet high, belonging to the without any 
whatever from professional or other 


wn account, they are obliged to: ‘the working ‘and manage- 
‘ “ment of the large blast- furnace belonging ‘to the works very ‘closely, 

as well as to take part of the manual labor at the ore-calcining kilns z 
_ Having finished these practical studies in blast- furnace working — 
Cle the process of making malleable iron, they at once proceed toa 


mine, 1 where they, | under the supervision of another teacher, practice — 


surveying, a and study i in practical way the extraction of the ore 


and the general working of the mine. This i is ‘continued ti till ‘the 


of July, from which time the pupils, under the g guardian-_ 


ship of their in ‘the 1 respective branches, visit the most 
prominent and notable iron-works and mines of the country. These 


go on till the end of July, when the pupils have to write 


down: an account of them, and the i impressions received during this 
time. The nature of. these accounts are re taken very | y much i into 


OF accounts are a 
sideration | by y the teachers, ir in the determination of ‘the certificates. 
final examinations take. place at the end of October. 


Engineers « and of the Institute « of Mining 
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elaborate comparisons of different methods, old and new. 
‘There have been advocates of a purely theoretical system, by 


which general principles: are taught without the aid of practical = 
‘Then, again has been | suggested that the methods 


and “lastly as Mr. . Holley indicates, there is the possibility re- 

g the method , by bringing the school into the w orkshop. 
Tt ici: not seem to 1 me that the inadequate results which are too aa 


Between the ages of ten sixteen. mind i in in a 
receive impressions only 3 it is, therefore, eminently proper that tthis 


os period o of life should be dev voted to the acquirement of what is gen- 


erally “understood as a common school education which i would 2 


have 


At the age of sixteen the | body is much gi greater 
4 attention | than the mind; it may be said to y be in a transition state, 


relaxation e of scene are of the g reatest imp on 
8} 


. should be permitted t to see as much of the w orld as practicable, and © 
‘ 


Ge - should be given to understand that he has 1 now arrived at that most 
_ important period of life when he must select for himself an occupa~ ee 

an tion. ‘a At the end of his. vacation, if his preferences are ‘decidedly 

— n favor of the engineering profession, he should be allowed a a L year Ss 

ri practical contact with that branch of it with which he proposes to 


connect himself. he i is s of a mechanical turn of. mind, it would 
icult, to obtain a him, without Pay, 


-men and methods: by which it is accomplished ; he would begin to | 


recognize the difficulties un under which | practical men labor, 2 and at a 


the same time he see | the necessity of. of a knowledge of pr 


defects just now being in 
the tenor of the 
j 
Be 
|. 


of general and: would: furnish the 4 in- 
‘centive to studr which is, after all, the one thing needful ; without. 


this the best ‘methods may be employ ed without imparting 


Eee while, on the other hand , if th the student has been enabled 
tose the end from the beginning, he will absor b much 


important for to know, even under the most defe 


ir Great care should be taken in limiting the time spent in preliminary — 


contact with practical life, lest the habit of study be impaired or. 
shall have 


been with a a desire ‘to accomplish 


in a a purely theoretical school. This ‘should hating 
to the full stature ¢ of ‘manhood, well equipped and eager to encounte Ps 
‘the difficult problems of an active professional life, and 


— knowledge at his s command, which will enable 
— good account of the abilities with y which he has been endowed. bass 
3 Re conclude briefly, I would adopt the \ views 8 expressed by y Mr. 


‘Holley, in so far as as indicate then of a short, t, Practical 


r upon some 
public work, pay, an ond: under the direction of 1 


of the work with other studen 
main object, which is to acquire a correct idea, of is s being ac- 
mair 
pope in practical life, and would not tend to ) develop t ‘the habit 


direction 


natitute of Mining. Engines 

acquirements in such thorou; ghly practical. profes 
nes tho se of civil, mechanical, or mining engineering, it seems sto me, 


only be attained ‘by actual practice ; but, before the can 


n real operations, or can even see them with any profit, it 
‘is essential that he should be gr grounded i in the ondinary 
of the: profe sion he i is ‘preparing himself for, as can be eequied by 


Bae 
methods erally sufficient for this 
— 
itm 
— 
it: 
itm 
itm 
- 
— 


career, _ after leaving the technical school, finds as ‘soon. as che 


completed h ‘professional education, had begun 


wit... 
educa mit. 


seems to me that it would be a wise ‘plan our po 

schools to divide their degrees: into two steps or stages ; the first 


be bestowed on ‘the student on graduation, , and the second after 
ina Se examination, to be held after, say, the first two years of his course. 
thie pasion the should keep a record of his technical 


a 1g operations 
‘witnemed, and of ‘the work he “has been engaged 1 upon. ey 


character of these ‘records, and an ‘examination based thereon, 
the g ground of the award of his final or full ‘degree. feel con- 


vineed that if this plan, or one similar | to be carried 
years would witness a marked improvement in the rising 
ration of our engineers, civil, mechanical, and ‘mining. Agate 
There is another matter, it strikes 1 me, ought to restive more 
attention than it does i in 1 the poly technic schools. ‘Ir mean the purely 
a inh an business training that is s essential to financial success in all the = 
 fession under discussion; a knowledge bookkeeping, | and 
makin g up secsunta, will give the engineer who has this. ee 
‘advantage | over one who is deficient i in this 


on ‘more. than one ceasion young men 


was is acquired, by their ov own and 
watching w hat going on about the works, promoted 
heads” of those who had graduated from technical schools. The 
~young graduate, full of enthusiasm for his profession, is too often 
to look with a a sort of content such ¢ aequirements, but he 


with business methods is vital 

lat me call attention to one more point, _ All will admit the vast 


importance of accurate knowl edge respecting the cost of produc- 


the operations of various works, 


ie 
= 
4 
| 
4 
— 
such knowledge, and 
they should be taught to carefully utilize every hes. 


B. RicHaRDs, » Member the ced of 


system in large . American shops (particularly in. New Eng- 


Jand) ) of the subdivision of labor, and of employing one man on one | 


kind of work only, is so prevalent, that good, practical, general me- ee 


chanies : are not being produced. The system of employing appren- ee 
A 


who shall learn general work in in the machine shop is in disfavor, 


“first, with ‘the employe er, because | to carry it out fully does not cor-- 
the system of subdivision second, with the -employé, 


because skill in one kind of work is soon acquired, and this 
he finds | the tendency of the subdivision system is to keep him 


gaged on the one kind of work he has become skilful in. 


The places of foremen and directing mechanics who, from the gen 


character of their training and practice under the old 


shops v where the ‘sys stem of labor subdivision prevails. Good 
hands, or lathe workmen, fitters,  ete., are. being trained from n men 


an who enter ‘the shops at low: ‘wages, and devote : an indefinite time to a 

piss mes practice in a single process, in which their labor sc soon becomes remu- ee 

serative, aid to which it is therefore devoted exclusively. 

a general | knowledge of processes is ‘not acquired. Our directing 

mechanics and engineers, who i in former years, and almost t up to. 


present time, were raised from the bench, must here eafter be trained 
in the s schools, a and it is to be confessed that their e e jucation is a 


oS a President Holley has, in my opinion, touched the Keynote, in 


assuming that practical instruction should precede that of the seien- 
tifie school, for an interest in the sciences, and facility in acquiring 


‘them, are dev eloped a: as the application of t the ‘sciences to the arts: 


‘be, is the important question. 

: greatest saving of ‘time to the pupil i in ning, the ‘object of 
should not extend over s0 much time that the pupil 
from. attempting the scientific school course. should 


be strictly preparatory to the theoretical course. 


| es apparent, a and at are increased i in m proportion as these ‘relations are 

What the “nature of the "prelim 


‘al | : 


this preliminary study : should consist of, 


te 
— 
= 
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shop, for so many arts are here brought that almost the 
first question whicl which 


of the machinist? al know ledge 


ae alli is essential to the en: engineer, ail a certain amount of skill in all Ro 


perhaps not one more than in another, would be desirable, but 


the time be afforded for this ? Itis a question | whether, in a 
course of preliminary study, ‘opportunities for g general observation, 


carefully directed, are not ‘more. than those for putting one’s 

‘believe the best: training, ore eparator to the theoretical course, 

pa : at COU 


be obtained by about two years of hard work ‘in the general 
duties of the office « of a directing ‘engineer of works, , who should 
direct the instruction, and should of course be a ‘cultivated | practi- 


tioner, who will look after the interests of his pupils. In such a 


3 
say) a position n the student ¢ can be given the best of opportunities to study, 
at the -drawing-table, the details of machines and of processes, the 
construction and | carrying out of which he ought to o have e 


~ ties of attending to carefully i in the : shop. 


be most useful to him Drawing, one of the ar ts she is to to prac- 


tice, will be acquired i in 1a way which will serve to give a clear and 
aspect subjects v whose mathematical he w ill 
encounter in his ‘subsequent theoretical studies. The time necessary 
acquiring some skill with the pencil and ‘pen will be 


the ‘school course, and will also be well improved in the study of ¢ ap- 
of modern construction, rather t an the mod 
obsolete practice which are found i in many school cabinets. 
I believe it to be > hardly practicable t to organize a system of very 
profitable preliminary instruction, in which the practical working i in 
; oe shop with tools is a feature, for even under a compete nt instruc-_ 


tor, most boys” would need to practice elementary processes for 
-—ampeediably long time, in order to warrant their being permitted to 


“ attempt advanced work, when the risk of a costly failure from lacl ae 


_ of skill is consider ed.’ It is probable that nig ‘manufacturers 0 
machinery would ‘regard the kind of training in op 


which would be the most profitable to the ‘student, with much. the 


same kind of feeling that the enlightened patient would regard a 
rse of s surgical practice by prospective medical : students. ae 


t is i that a plan could be systematized for } having rie 
n into the offices of ¢ engineers whose « qualifications and nn 


all 1t (ior example) be that of the pattern-maker, or the Mould 
_ 
= 

Aw 

& 
= 
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a 


are favorable for the ‘purpose. One in of this 
oe that if, after the school ¢ course is completed, the pupil should find — 

ee ee time for a course of practice in manipulations, he will find himself 
much better fitted to enter upon this with profit to. himself and to. 
oe a the shop where he works, than he would have done when younger, ae * 


au 


& and before | his studies i in the office had taught | him where to direct eo 


attention and efforts 3 and it is my opinion that, he cannot 


a afford the t time for this last “course, _ he will | be better off without .. 
than he would have been this had | been substituted for or the pre~ 


Pror, R. H. RicHarps, of ‘the American Institute sd 


note only \ hat 2 are to them the ealient of 
u 
Th ‘The individual “must ‘therefore be | given sufficient famil- 


a subj 


in that he may take 1 note of ‘them. 


Practice before theory. —A carpente 
who. has done nothing but mark square, fe and 
nails for eight years, has a mind used to a very few simple opera~- 


soy Bean and entirely unfit for r gaining: the greatest profit from the sci- ‘ee 


‘school. H He has a mind squared | to a ‘certain base-line, 


one which can be taught only by a ‘method. which starts and builds 


“up with reference to that. base- -line. Practice at the first undoubt- 


edly brightens the mind, but when the novelty has entirely worn off, 


nothing but. routine is done, the mind becomes i 


= 


and more to other things and less receptive for the training of 
scientific schools. “Men: can be seen everywhere who, when once they 
have. got into a narrow routine of work—and it requires only a a shor 
time to bring them there—are | callous to all wider and larger views f 

of their subject, and to whom the scientific-school training will have 


oa no interest or appeal, unless bronght down to and built upon their 

own little rales of ‘things. The o order i in which information 

rought to practical usefulness seems to o be, Ast, observe; ; 2d, record 
‘intelli gently , assimilate, digest, , classify, compare; 4th, ‘promul- 


: 
— 
| 
| 
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gate the results or bring them to > usefulness, The routine man can-— 
Theory be pefore pr he school-1 -man, if properly 


learned the | principles of observation and « classification, but he lacks 
the practice, or, in other words, he doe es not know | w hat the ol 


points are which the expert t should know, and his observation will 
ther efore be » excessively o1 one- sided, the cause of went of the so-called Se 


difference between theory ai and nd practic 


i oe ‘The school- -man tr tries to square n nature > with the book,” >and fails 
he has never had sufficient. ‘opportunity to test himself. if, He 
needs to learn, that. his own judgment i is one of the elements to be 


and that it mast be the balance with the 


2» himself, will have to start at the very beginning, in order to 

m ake | himself a thoroughly practical leader. _ The school-man when a] 


. finally g gets ‘to work, will find that he does not know many t things 


_ which the books would have taught him ‘if he had been awake to 


their Ineaning. | This surely is not the most healthful order for gain- 


An alternative An educated mind d, serving in. en gineering 
and then in the scientific school.—T his a arrangement will 
the best. training of all. mind i is stimulated, Tationalized, 
nd widened by a liberal: a free contact with men of 
i ual age, both superior and inferior in intellect. W ith such a prep- 
ration, the mere routine of engineering work will not : absorb and 


cure the mind it will simply be. a groundw ork upon which 


causes and of can be seen to act. ‘The mind after 


‘is, , the expense 

can in generally be afforded by 
= young men. he. question at once comes before us then, should 

education be planned for the few or the many? 
Synchronous arrangement of practical and theoretical work.— —This 
seems to offer the most ‘practical solution for the education | of 


In this « arrangement the mind i is constantly stimulated 


a 


— 
im 
— 
— 
— 
— 
— 
— 
— 
— 
— 
4 | may have in store for it; the views recorded in 
a : q ,00ks are brought side by side with one’s own, and intelli ently ae 
— 
cay 


theoretical by the of is learned, 


This brings 1 the mind and ‘soul together, strengthened by each od 
for the o one “purpose: of gaining independence. here may | be, how-: 
ever, a very considerable in the arrangement of a sy mchro- 


piles course. (a.) The practical side may be emphasized at the start, 
the theoretical at the end of the course. (6. The two may be 
aly distributed. .) The ‘theoretical side be dwelt ‘upon 


‘fully at first, the the eend. M My « own 


| ofa the matter | 


the uses but it is at the end 
about to step away from his alma mater, that he needs “a know ale 


and to have proved | himself side side with people and things 


Thus far I have dwelt “upon the first question, 7. ¢., of 
ss ‘The second question seems to me to be poised in this way: 
Are we to depend upon practical scientific schools or upon educa- 


In Europe the schools, mines, and | works are more commonly under 


control. "Students can be more readily accommodated with | prac- 


tical advantages. In this country, however, the schools and works 


are carried | on by different people ; besides, the works are under people — Fos 


who believe that they possess f faets which are unknown t to. one. 
else, These facts s they regard 


fear that the t time e will, never con e in the United States, w! when large 


of smelting and ore- laboratories, at ‘the 
Institute of ‘Technology, has proved of ‘the greatest benefit to the 
students. The work is upon a scale varyin ig from 
4 pounds « of ore to! two or three tons, and gives a great deal of Scope 


for testing the economy and cfficieney both of the processes a and of the 


individuals. As their laboratories s have been developed from 


to year, the students have steadily bettered their | attainments. _ 


regions the classes, and with careful studies of the mines and 


given. ‘results which a are most ‘satisfactory and 


me 


in these laboratories taken together with annual visits min- 


ae 
ome 


im 

ti 

itm 
ie 
to educate men who will soon be able to take charge of other simi- 
— 
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The in ton of educating y young men for 


suits of an engineer a 


engaged i in our + public is the | 
to the sacrifice of Lene To some 


‘dividing th thi: two a are marked, the latter attains an 


portance w vhich | equals if it does not surpass the former. 


The first duties of a young man on leaving college are entirely pr “— 


tical, in 


tiea , and for such he has little or no preparation, he s soon 


covers ‘that he has to enter upon new fields of investigation i in which . 
he to work haphazard and without the ‘aid of tex xt-books and 

teachers, where slow progress is made in the absence of strong 

: a chanical proclivity, or an acute sense of observation. a isnot there- 


ag fore surprising that many, after spending th the best t part c of their life for ra 


ie study, ¢ discover that they have mistaken their calling and give = 


7 the pursuit, whilst others, : feeling that there i is a fature before 


in ‘the vast fields of pre actical science, manfully strt uggle with the ob- a 
structi ng 


SAYS 
ae double the time in pet school of practice, t 
that of theory, find ing 
‘more than hewers of wood drawers of water” 


knowledge is more than the of 


that he has learne 


isa of the repellent powers in nature to the 


ap 
oe ‘plication of these forces, and we will see that the latte: includes 


ne larger field of study than the former, and | one that is more difficult. aa 


| a accomplish, as it has not, thus far, been the subject of classification oe 
system, and i is dependent upon the “opportunities: and powers of 
origina observation. Bessemer’ invention ‘for producing steel rails ils 
as So simple that any novice i in chemistry | could | understand i it, yet 2 
ad the repellent forces to his process which ¢ existed i 


7 
— 
— 
rfections of the objects with which he has todeal, = 
is an aid to him in his after pursuits, 
has to be stored away foraremote future, 
— 

| 
— — 


7 


ON 


Jas ‘the iron ores of England for seven years before he soli ‘produce 
results. In the early history of our public improve- 


‘it: was ‘not unusual to find whole series of structures failing 


from imperfect foundations, yet the schools had done their work 


ee » the plans w were good , but 1 those who had charge of carryi ing j 
them out had, probably, never seen a a bridge founded, and were, in- 


capable of a correct judgment. as to the ‘requirements of the 


eases as they were presented to their minds i in ‘endless variety. | 
have! had large, amounts of ‘money expended i in our coal. mining dis- 
-tricts in attempts to extinguish fires i in ‘coal-mines by anti-combus- 


overlooking practical fact that the burning mass wai as 


_ generating a repellent gas in larger volume an and of greater intensity — oo 
than could be by artificial means, and which would pre-— 


fire 
nguishing material with ‘the fire he 
Bevedsiey is s the offspring of practice, and it was not | until ‘it had 


‘its present perfection (but not its present power), 


that scientists resolved its several parts into due » proportions, 3 and led 

way to its enlargement and oreater efficiency. 


ee be it from my intention to under value t the pursuits of science ce 


; the only true foundation upon \ which to erect a structure of ae 


"professional ability, “but it is not structure, and unless the 
builder” learns how to put. his materials together, the structure will 


ot stand, _ Nore can the schools be looked to for the 


of Providence ft the of mankind -indus- 


trial pursuits ; ‘they overreach the s schools and conduet ‘their investi- 


gations in new fields where | they ; are guided largely by the ligt its i 


But we should expect the schools t to put forth young men 

Ae 

e of making themselves pr useful i in the pursuits they 
on tl one 


so fine a ‘point ‘that they will not stand. 


schools of technical al by giving | prominence 
nt the ay stem, , and by letting them go hand in hand as far as possi-- 


mental and physical development. 
systems must “result in an waste of time and 
the means of remedying 


— 
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ne 


natural museum, of which a are complete 


‘4 


in themselves, but the student of engineering cannot have his exam- 


within the range of college buildings, nor can he have 


-_tionable control of them , distributed 2 as they a are over wide extents - 


“ “country. If, however, it is admitted that the: practical is is of equalim- 
ance with ‘the e theoretical, an equal proportion of ‘the school term 
can be appropriated to each branch of study, and a separate corps of Bae pe 
to each. In such an arrangement the practical 
= teachers must be governed by circumstances during their half of the 
school ‘year, but should keep the youth: under their ‘personal of yser- 


val vation and training during the entire period. many cases 


‘employ ment for them at a a ‘compensation 
g rings in others their time must be spent in inspection and ob- 


resurv vey what has been “surveye ved Ddefore, aa: thus ‘perfect 
pedo in ‘the use > of instruments ar and in n calculating quantities 


they could obtain the plans of of structures, from: the most simple to th 
most elabor: ate, and calculate ‘the strains upon them, and learn that 

there is a practical as w ell as: a philosophical problem involved i in 

every opere ation, from the drivi ing righ a a spike to the constructionofa 

br idge, and ‘they: could the manufactories and mines, 


5a If it is not considered practicable to so unite the two in a single col- BS 5 


lege course, let them be pursued in alternate years, and so dnitiieod 


4 em be in alternate years, and so cont 


the ‘desired amount of education is obtained. ‘present 
stem tends ‘too ) much ‘towards binding up the minds o of our young 
en in 1 books, and | cramps that. free range of thought which i is pie oe a 


sary to » enable them to. grasp tl the multifarious professional demands bea 
of our country, or or it so depletes their phys sical energies that they ; are A 
for the hard outdoor work of fan engineer, and consigns them 
to the more sedentary duties of ‘the in which, ‘usefull though 
may be, their chances of advancement are comparatively f 
Mem ber of the. American Mining 


ity | of a basis of ‘general. this can n be laid by th 

time a boy is is sixteen. Then, to question, “ What shall 

we do with ‘our boys? y shall 


: } 
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“get all the of the can only done 
re by making the preparation more practical in its nature. — Take the 
time allotted for ec education up to twenty- “one, which is our . American 
limit. At ‘sixteen pat the boy, 1 no’ ‘matter what his specialty 


obs into a machine shop for a year; - teach him to chip and file, and = : 


to hand-tool a shaft ; to be of the labor-saving machines, 


place him on full equality with his comrades, and in advance of 


them, owing to his practice, drawings from “models \ Ww vill be far 
= easily and. thoroughly "acquired. After his three years’ study, 
at t twenty, Jet him take the final year: 1 the shop, setting 
Now at tw enty-one he is ready to start. Suppose he is to be 
blast- furnace man. He goes. to the weigh | ales and weighs iron, 
] 
weights will be: accurate, his i iron properly g graded, and his yard 
systematically a arranged. — If his scales get out of order he will end 


himself. ‘will gradually gain the confidence of the old 


founder, who des ises theory blowers,’ and believes in nothing but 
practice, but who fully appreciates his honest work system, and 

will absorb information as a sponge does water. 
j at we want is not so much to | improve the technical or 

- school as to see that the student shall get all it has to give rete ae [ 


Our 


mentioned, th at I think it may be perhape not 
By to heat some ‘more particulars about ‘the tec hnical schools, a = 


as they a are designed for teaching mining and metallurgy. ce 7 
; a There a are two essentially different kinds of institutions. Onekind, 

which are called Mining Schools (Bergschulen or 
and another, which are called | Mining Academies (Ber gakademien). 


The first” are established the largest mining» ‘districts, and a 


only designed for ‘the education of ‘working-men ; those workmen 
‘show a for a sation excel i in ‘industry 
and good are selected rs or the directors, and 


27 


but 
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Ge being often paid besides. They have there the op- 4 
— 
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of these young men will such talent 


in 1 the school that he will be sent afterwards to a ‘mining academy, | “a 


method of education of e engineers, that is, shall 
the faculty ‘to mines | melting works de- 


ought tog got through i in n the first instance : a general se school ol (gymnasium, 


ue), where he gets only a general: “education, not the least 


_technical one. hen about twenty, years: old he leaves this school, 


or: | school and entering of the m 


and | goes to. the Bergakademie, the real technical ‘school. hese min- 


i ce = academies es are in Germany sometimes institutions for a 
branch 1es alone, sometimes include other branches, as civil engi- 


We professors of these academies, or rather most of us, try to 
__ up the preliminary general education as high : as possible, and prefer — 


the scholars: who have a finished general 


to to or ‘come at once to the academy, 
because we are of the opinion that every young man shouldbe fitted 
the as well as intellectually to take care 


But, as men or their "parents generally the professors 
their advice, and this advice is s always given for some practical 


i 
eee os work before entering the academy, 1 most young men go first toa mine, eel 


a colliery 7, or a smelting \ works for at least 0 one year, F or a 
young man we k one ye 


purpose this pre ractical year neither to make a workman 


ut of young scholar, ‘nor an engineer. 


kinds of f mines a anc Tf he has studied a colliery he will 


— 
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— 
— 
— 
| 
constructions of machinery, Turnaces, ete., 1 
an 
— 
— 
| | ing works were 
— 
— 
— 
fs get; a practical idea which will enable him to follow the lectures with- =§ $$ 
obliging the professors to dwell upon practical thingsinatedious 
¥ 


‘ent 


1an 


vith their own | 


learn, but the powers of a laborer ; they know 
they can demand from an man. speak here 
experi. _ After I finished the gymnasium, I went by the advice o 
our well- known German metallurgist, Mr - Karsten, , toa 
iron- -mill, a charcoal till was quite 


ron 1 processes, and I appreciate and value 


a3 


to- day, in present situation as consulting engineer: to the Prus- 
sian government for its metallurgical “works, the knowledge hick 
got in those two years of practical work. 
woes _ The mining ace ademy t akes three years bee The question arises, is 
“it good to mingle p ‘practice the studies From my own expe- 
rience I Ir must question that. a ‘The v vacations may be well adapted — 
continue the practical work, or to. make excursions, to travel, ete. at 
study and practical work together seem very irrational. 
the studies at min ning academy are finished, the 
old, thinks now about se- 


be married 


which to work as a worl 
a smelting-wor ks; 


fi 


chemical pu pursuits, either in a -draughting office or in a labor: 


rst working g just “according to 


whence he makes his way as an an engineer | to the 
ity and his ; assiduity may fit him. 
the youn, 
but with all the foundation to become a 


¢ man leaves the mi 


for: 


ning 


for which his De 


nical or 


atory, 


not as an engineer, 


7 
if he has studied 4 
{ 
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‘ay | 

‘de 
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itty. He has now no more time in 
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Axles, Forgings, Frogs, Crossings and Switches, 


1 BI RIDG EK COMPAN’ 


= all kinds of Wrought Iron Railway and Hig cia Bridges, Vii adnets, Trestle Work, Turn > 


_ Tables, Roofs and other Iron Structures ; Railroad Work —_ Die Forged Eye- -bers, w ithout 


[ON TRO. 


‘PIG, & AND D RAILS, : 
Zolled Shafting, Boiler Plate and Tank ‘Irons. 


PE IRONS 


“STANDARD STE EL RAI 


SOUTH FOURTH : 


iii 
4 
— 


s Low as. 
Riveted: 


eli 


tl te, 


4TH 
PHILADELPHIA. 


SOULE 


a ENGINEER AN AND CONTRACTOR OF IRON BRIDGES, ROOFS. 


VIADUCTS, TURN- TABLES, 


So South 


Cement 


ice, 41 Dey Street, New York. 


pipe is of wrought. iron, coated with ‘asphalt, then lined with 


a) laid in hydraulic cement. This Company has been’in operation thirty years, and 2 


laid 1 miles of pipe, of diameters from service to 36 inch 


and towns, under hy drostatic p pressures ‘due to 250 feet and less. 


eos AT WHICH SELECT ADVER TISEMENTS WILL BE RECEIVED. — 
| One Monta. THREE M 
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Patent Safety Ra Switch. 


ae MAIN TRACK ENTIRELY UN ROKEN A 


— 
OF THE Mars ARE 
so that | ae same is unbroken and solid :- therefore, so far as 


the main track i ‘concerned, switche: 


ith, 


and ‘of the vail ‘at that point. 


om 


Perfect security is giver n to trains if the switch is accident 
y left wrong, nor is there any injury done to the switch itself. * This — <a 
protection is so positive that there is no need of targets or other eo 
Seals to indicate the position of the switches on double-track 


This switch is adopted by the Pennsylvania Railroad Company ; Philadelphia, ee 
Sete and Baltimore Railroad Company; Chesapeake and Ohio Railroad | 
Company ; Baltimore and Potomac Railroad Company ; Central Pacific Railroad — a. 
Company; New Haven and Northampton Railroad Company ; Bennett's Branch 
of Alleghany Valley Railroad Company; Connecticut River Railroad Company ; | We 
___- United Companies of New Jersey ; New Orleans and Great Northern Railroad | 
a ‘Company ; ; Northern Central Railroad Company ; 


For drawings, photographs, ; and fuil descriptions, apply to 


ABRAHAM BARKER, Prest., n Be R Switch 100, 


of 
WHARTON, Jr., Su 
0. Box, No. 9858, 
Office, No. 28 Sours 
7, Wasnineton AVE 23D Sr., 


im 
 @ By thus providing a perfectly solid and continuous track, the ce 
unavoidable result of the two open 
; 
are done away with, and there 
— 
| 
= 
— 
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In the isher” 


ertical bolts, the ends of 


iguous rails are securely fast-— 
ened heavy horizontal 
8, Ww 


et. 


desired. From their large 


three o1 or "four are employed as 


diameter (one ineh), and. acting 


foot Ww wrench, | is suficient for this, and no 
other washers are required or ‘used. 
Joints taken firo the track of the Boston & P 


ence after years’ continuous “use show this ear te to hay we beem/m 


strength. vera | varieties baw dee in use on important roads, for from | four 
thirteen ‘years—either betw een ties, ‘on one tie, or extending \the lower 


track, ands sav ing in labor and repairs, the vertical 3} sy ystem, 
the rail by its broad base instead of under the head, directly by large yaethion es. 
bolts is the correct one as opposed to fish bars, which are dependent on hori- 


bolts to. keep | them in place ubject | to rapid, unequal wear and cross- 
strains, and with continual of nuts, All fish wear greatest: 


"worn. there thin at their ends ‘that. a ‘perfect bearing can be no obtained 
by we and a rapid destruction of the ends of the 


of years, are the Re, Boston & Providence R. 
 vania R. R., Lehigh & Susquehanna R, R., Philadelphia, Wilmington & Baltimore 
me Cumberland & Pennsylvania R. R.. Delaware & Hudson Canal Co., &c. 


THE MANUFACTURERS INVITE ORDERS FOR TRIAL LOTS FROM 
ROADS HAVE NOT YET USED ‘THIS JOINT. 


| 
— 
Ow oeeurs, except that due to internal wear of the plates 
— and rail surfaces. Having the whole area of the base of 
— vail, instead of a narrow bearing under the head, as with 
N  e¢ommon fish bars, this wear is very slight, and may 
|) 
— 
— 
| | — 
|) — 
is 
| 
| 
— | 
— 
— 
| 
| 
ita 
— 


